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ACHIEVEMENTS IN HIGH TEMPERATURE REACTOR TECHNOLOGY 

1250°F LONG-DURATION FUEL ELEMENTS— An AGN BeO-UO» element has been successfully tested forlO.OOO hours at1250"F. 

Demonstrating long-term endurance for the ML-1 gas-cooled reactor, this run broke all temperature-time records. 
1850°F MATERIALS FOR COMPACT LIQUID-METAL REACTORS— AGN has pumped cesium through a columbium loop for 
over 2,000 continuous hours of unattended operation at 1850"F. 

2260°F FEASIBILITY OF LIGHTWEIGHT SPACE POWER SYSTEMS— AGN has successfully generated 74 watts of electricity 
from a thermionic cell using lithium at 2260°F pumped through a columbium loop. 

4500° F SPACE PROPULSION REACTOR FUEL ELEMENTS— Economical manufacturing processes by extrusion for graphite 
and tungsten fuel elements capable of 4500°F operation have been reduced to practice— an AGN first. 

For further information on advances in the field of nuclear materials, write for AGN Active File No. 6: 

AGN 

AEROJET-GENERAL NUCLEONICS in Ramon, California 


PRECISION FASTENERS 

for demanding applications 

STRUCTURAL FASTENERS 


Each of the fasteners described below was invented or 
fully developed by the creative abilities of Hi-Shear 
fastening engineers and fully evaluated in Hi-Shear 
research laboratories to resolve specific fastening 
problems. 

Custom short or production long runs are fabricated 
in current materials including aluminum, alloy steel, 
stainless steel, carbon steel, titanium, A-286, N-115 
alloy, Rene 41 and now... ma raging steels. Standard AN, 
NAS and MS fastener configurations are also produced. 
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2600 West 247th Street 
Torrance, California, U.S.A. 
Area Code 213, 775-3181 
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Typical unscheduled downtime LESS THAN 3% 


IKeliable 

Expandable 

Available 

Sompetitive 


REAC 500 is the proud successor to a long line Of REAC Analog 
Computers first produced more than 15 years ago. Most REAC 
installations are still in operation — many "round-the-clock" — with 
unscheduled down-time averaging less than 3%. 

The same high quality built into our previous models has been maintained 
in the new REAC 500 series which are now in production. REAC is 
synonymous with RELIABILITY — safeguarded by our uncompromising 
standards for performance; construction, and ease of maintenance. 

Your computer investment is guaranteed when you specify REAC 500. 

For complete information, write for Data File 703. 
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AEROSPACE CALENDAR 


Mar. 25-28— International Convention, Insti- 
tute of Electrical and Electronics Engi- 
neers, Waldorf-Astoria and Coliseum, 
New York, N. Y. 

Mar. 26-27— Conference: Problem of Ob- 
solcsccncc of Engineering Skills, Illinois 
Institute of Technology, Chicago, 111. 
Sponsors: IIT; Executive Office of the 
President, Office of Emergency Planning. 

Mar. 28-29— Fifth International Symposium 
on Electron Beam Technology, Hotel 
Sheraton Plaza, Cambridge, Mass. Spon- 
sor: Alloyd Electronics Corp. 

Apr. 1-3— Launch and Space Vehicle Shell 
Structures Conference, American Insti- 
tute of Aeronautics and Astronautics, El 
Mirador Hotel, Palm Springs. Calif. 

Apr. 2-3— Eighth Annual Business Aircraft 
Safety Seminar, Flight Safety Founda- 
tion. Barbizon Plaza, New York, N. Y. 

Apr. 2-5— Spring Conference, Airport Oper- 
ators Council, Shoreham Hotel, Washing- 
ton. D.C. 

Apr. 3-4-Air Line Pilots Assn.’s Air Safety 
Forum, O'Harc Inn, Chicago, 111. 

Apr. 8-11— National Aero-Nautical Meeting, 
Production Forum & Aerospace Support 
Equipment Conference, SAE/American 
Society of Naval Engineers, Sheraton- 
Park Hotel, Washington, D. C. 

Apr. 10-1963 National Value Engineering 
Conference. For information: Dr. David 
Miller, coordinator of special programs, 
Los Angeles State College, 5151 State 
College Dr., Los Angeles 32, Calif. 

Apr. 10-11— Fourth Symposium on Engi- 
neering Aspects of Magnetohydrody- 
( Continued on page 7) 




10-0unce 
A-D Converter 





Model 8-11 packs a ten-bit 
capability in just 2.6" x 3.1". 
Total weight — just 10 ounces. 
This high-speed, solid-state 
digitizer uses successive ap- 
proximation techniques for 
either parallel or serial 
binary output. To cut power 
consumption, a high-speed 
electronic switch removes 
power from most of the cir- 
cuitry during non-computing 
time. The unit is designed to 
operate in a 100°C environ- 
ment. Basic full-scale input 
voltage of 10.500 vdc can be 
modified if required. 


Modular 

Signal Conditioner 
Assembly 



Model 5-12 — a typical con- 
figuration — has been flight- 
proven in missile and space 
vehicle applications. This 
solid-state package contains 
low-level dc amplifiers, phase 
sensitive demodulators, dc 


and ac voltage conditioners, 
frequency converters, dc step 
function converters and 
power supplies. These units 
are also available separately. 
The housing and modular 
design are flexible and will 
conform with other installa- 
tions and environmental 
requirements. 


High Accuracy 
Flight Programmer 



Model 4-10 eliminates opera- 
tor error with new simplified 
decade programming. This 
compact package provides 
six switch closures that can 
be programmed as functions 
of time and pre-set accelera- 
tion or deceleration levels. 
The latter are held to ±0.3% 
over a range of 0.1 to 10G. 
Time functions can be pro- 
grammed in one-second incre- 
ments up to 1999 seconds 
with an accuracy of 0.015%. 
For reliability, an accelerom- 
eter with an electronically 
monitored output replaces the 
conventional inertial switch. 
Basic circuits can be applied 
to other applications without 
extensive redesign. 


These are only a few examples 
selected from a broad capability. 
1-or further information contact 
Marketing Manager, 

International Data Systems, 
2925 Merrell Road, 
Dallas, 29, Texas. 



2925 Merrell Road • Dallas 29, Texas • Telephone 214 FL 7-9401 • Desk-Fax NVG 
IDS/PR-1 • prepared by the Hal Mayer Company • Dallas 
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AEROSPACE CALENDAR 

(Continued from page 5) 
namics, University of California. Berkeley. 

Apr. 10-11— Photovoltaic Specialists Meet- 
ing. Institute of Electrical and Electronics 
Engineers, Statler Hilton Hotel, Wash- 
ington, D. C. 

Apr. 16— Institute of Navigation's Western 
Region Meeting. Charter House Hotel. 

Apr. 16-18— National Meeting, Aerospace 
Industries Assn.'s Export Committee, 
Gramercy Inn. Washington, D. C. 

Apr. 16-18— Optical Masers Symposium. 
Waldorf-Astoria. New York, N. Y. Spon- 
sors: Polytechnic Institute of Brooklyn. 
Institute of Electrical and Electronics En- 
gineers. American Optical Society, Armed 

Apr. 16-19-1963 USAF Aerospace Fluids 
and Lubricants Conference (unclassified). 
San Antonio. Tex. Managed by South- 
west Research Institute. 

Apr. 17-19— Annual Technical Meeting and 

vironmental sSferStatTcr'lIilton Ho- 
tel, Los Angeles, Calif. 

Apr. 17-19— International Nonlinear Mag- 
netics (INTERMAG) Conference. Insti- 
tute of Electrical and Electronics Engi- 
neers, Shorcham Hotel, Washington. 

Apr. 17-19— Southwestern Conference and 
Electronic Show. Institute of Electrical 
and Electronics Engineers. Dallas Me- 
morial Auditorium, Dallas, Tex. 

Apr. 17-19— Technical Meeting: Nude 
Materials for Space Af " " ' ' 

can Nuclear Society, I 
Hotel, Cincinnati, Ohio. 

Apr. 22-23— Annual Meeting. National 
Aeronautical Services Assn., Washing- 
ton, D. C. 

Apr. 22-24-Second Manned Space Flight 
Symposium, AIAA/NASA, Marriott Ho- 
tel. Dallas. Tex. 

Apr. 22-24—' Third Annual San Diego Sym- 
posium for Bior ----- 

Webb's Oceanh „ , _ 

Apr. 23-25— Hypersonic Ramjets Confer- 
ence. AIAA/ASME, Naval Ordnance 
Laboratory. White Oak, Md. 

Apr. 23-25-National Conference on Elec- 
tromagnetic Relays, Oklahoma State Uni- 
versity. Stillwater. Okla. 

Apr. 25-26— Annual Convention, Society of 

Apr. 29-30-1963 Spring Meeting, Western 
States Section/The Combustion Institute, 
Vacation Village Motel, San Diego. Calif. 
Sponsor: General Dynamics/ Astronautics. 

Apr. 29-May 2— 34th Annual Scientific 
Meeting, Aerospace Medical Assn., Stat- 
ler Hilton Hotel. Los Angeles, Calif. 

Apr. 29-May 2-22nd Annual National Con- 
ference. Society of Aeronautical Weight 
Engineers, Shcraton-Jefferson Hotel, St. 
Louis, Mo. 

Apr. 29-May 2— Spring Meeting. United 
States National Committee of Interna- 
tional Scientific Radio Union (URSI). 
National Academy of Sciences. National 
Research Council, Washington, D. C. 

Apr. 29-May 3-Annual Conference, Society 
of Photographic Scientists and Engineers. 
Ambassador Hotel, Atlantic City, N. J. 
Co-sponsor: Army Research Office. 

(Continued on page 9) 

AVIATION WEEK & SPACE TECHNOLOGY, A 


A RELIABLE SPACE POWER 
AND THERMAL CONTROL SYSTEM 
FOR LUNAR EXPLORATION 


THE CRYHOCYCLE-R is 
one space power system 
now in the advanced test 
phase at Sundstrand Avia- 
tion - Denver. This system 
is unique in that it elimi- 
nates the problems of 
radiator development, ori- 
entation and protection, 
and the high weight of 
water evaporative cooling 
systems. Normally wasted 
energy (even the meta- 
bolic heat of the astro- 
nauts) is recovered and 
used. The working fluid, 
hydrogen, is heated both 
between stages and in the 
cylinders, significantly re- 
ducing the specific pro- 
pellant consumption and 
providing simultaneous 
power generation and 
thermal control. ■ Be- 
cause it provides both 
power and cooling, independent of the vehicle’s external environment, 
the CRYHOCYCLE-R permits the development of a single lunar vehicle 
for exploration of any part of the moon, and at any time of the lunar 
day or night. ■ Because it operates on cryogenic propellants (and 
can utilize “boil-off") it also has many advantages for parking and 
rendezvous applications. ■ For an over-all picture of Sundstrand’s 
broad experience in chemical and solar dynamic space power systems, 
send a request to our Applications Engineering Department on your 
business stationery. ■ If you would like to work on the Sundstrand 
engineering team finding practical solutions to challenging space 
problems, write to: Personnel Director, 



SUNDSTRAND aviation* Denver 




THE EXACTING MEN The age of space has created measurement standards that are constantly being 
improved and refined... that range in scope from millionths of an inch to hundreds of millions of miles. 

The men who are establishing the incredible standards for the aerospace industry are known as the men of 
metrology. They have had to develop an accuracy of measurement never conceived before. And, in many cases, 
they have invented their own ultra-precise equipment to measure these new standards. 

Their work led to super-sensitive measuring equipment that if used at Hoover Dam could detect an ordinary light 
bulb being turned off in Los Angeles. They have helped develop measurement accuracies at the shop level that 
have surpassed those until recently found only in the National Bureau of Standards. 

These men can allow no tolerance for error in their work. 

These are the exacting men. 

North American Aviation is at work in the fields of the future through these six divisions: Atomics 
International, Autonetics, Columbus, Los Angeles, Rocketdyne, Space & Information Systems. 
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(Continued from page 7) 

May 1-3— 19th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C. 

May 1-9— Third National Conference on the 
Peaceful Uses of Space. Chicago. 111. 

May 2— Manned Space Laboratory Confer- 
ence. AIA.A/ Aerospace Medical Assn., 
Statlcr-Hilton Hotel, Los Angeles, Calif. 

May 2-3— Fourth National Symposium on 
Human Factors in Electronics, Institute 
of Electrical and Electronics Engineers, 
Marriott Twin Bridges Motel, Washing- 
ton. D. C. 

May 2-5— International Travel Fair and Fly- 
ing Display, Biggin Hill Airport, Kent, 
England. 

May 5-8—1963 Annual Conference, Ameri- 
can Assn, of Airport Executives, Galt 
Ocean Mile, Beach Club and Coral Ridge 
Hotels, Fort Lauderdale, Fla. 

Mav 6-8— Aerospace Reliability and Main- 
tainability Meeting, AIAA/ASME/SAE, 
Washington, D. C. 

May 7-9— Electronic Components Confer- 
ence. Institute of Electrical and Electron- 
ics Engineers. International Inn, Wash- 
ington. D.C. 

May 9-10— Quarterly Regional Meeting, 
Assn, of Local Transport Airlines, Fort 
Worth, Tex. 

May 13-15— National Aerospace Electron- 
ics Conference, IEEE/AIAA. Dayton, 
Ohio. 

May 15-17— Connecticut General Flight 
Forum's Second National Symposium on 
Air Transportation, Hartford, Conn. 

May 20-22— National Symposium on Micro- 
wave Theory and Techniques, Institute 
of Electrical and Electronics Engineers, 
Miramar Hotel, Santa Monica, Calif. 

May 20-22— National Telemetering Confer- 
ence, Hilton Hotel, Albuquerque, N. M, 

May 21-23— Spring Joint Computer Confer- 
ence, American Federation of Informa- 
tion Processing Societies, Cobo Hall, 
Detroit, Mich. 

May 21-24— 25th Annual Meeting and News 
Conference, Aviation/Spacc Writers 
Assn., Adolphus Hotel, Dallas, Tex. 

May 27-28— Seventh National Conference 
on Product Engineering & Production, 
Institute of Electrical and Electronics En- 
gineers, Continental Hotel, Cambridge, 

June 3-11— COSPAR Fourth International 
Space Science Symposium and Sixth 
Plenary Meeting, Warsaw, Poland. 

June 6-7— Symposium on the Exploration 
of Mars, Denver Hilton Hotel, Denver, 
Colo. Sponsor: American Astronautical 
Society. Co-sponsors: American Astro- 
nomical Society, American Institute of 
Biological Sciences, A1AA Rocky Moun- 
tain Sections, NASA. 

June 7-8— 14th National Maintenance & 
Operations Meeting, Reading Aviation 
Service, Reading, Pa. 

June 7-16— 25th French International Air 
Show, Le Bourget, Paris, France. 

June 17-20— Summer Meeting. American 
Institute of Aeronautics and Astronautics 
(AIAA). Hotel Ambassador. Los Angeles. 

June 28-July 3— Second Annual Dorado Fly- 
In, Dorado Beach Hotel, Dorado, Puerto 
Rico. 
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From Mallory imagination in metais... 

high density materials for space-age uses 


Mention high density materials, and you probably think 
that this is the stuff you'd use for a mass element . . . like 
a counterweight in aircraft control surfaces. Mallory 
tungsten base powder metallurgy products— like Mallory 
1000, Mallory 2000 and Mallory 3000— are often used for 
this purpose. They’re at least 150% heavier than lead, 
and twice as strong as low carbon steel. 

This family of Mallory materials is exceptionally fine for 
gyro rotors. The Gyromet® materials have superior 
strength, and can be used at rotational speeds up to 
120,000 RPM. And we have another material whose 
coefficient of expansion approaches that of beryllium. 
Another feature of these materials that you may find 


useful in quite different applications is their thermal 
properties. They have good thermal conductivity ... as 
high as 0.328 CGS units . . . resist oxidation and corro- 
sion, and maintain high strength at moderately elevated 
temperatures. Their coefficients of expansion are about 
half that of steel. 

From our continuing research, we have recently devel- 
oped new materials with even higher densities and others 
with better physical properties than ever before. If you’d 
like to discuss ways that these unusual materials might 
be used on your specific projects, write or call us today. 
Mallory Metallurgical Company, P. O. Box 1582, Indian- 
apolis 6, Indiana— a division of P. R. Mallory & Co. Inc. 



MallorY 



Under compression at 450° F., except 

all rubbers are disappointing silicone rubber 

Although many elastomers offer good “come-back” after compression at ordinary temperatures, 
General Electric silicone rubber has excellent compression-set resistance from — 120" F to 
+500°F. This is one of many properties that make silicone rubber useful when the envi- 
ronment is too tough for other elastomers. Silicone rubber resists temperature extremes, ozone, 
moisture and aging, and retains much of its excellent physical strength and electrical properties 
throughout its wide operating range. 





General Electric silicone rubber is available from a number of 
qualified fabricators. For additional information about the out- 
standing properties of General Electric silicone rubber, write: 
General Electric Company. Silicone Products Department, Section 
J385, Waterford, New York. 
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COMBAT PROVEN 





Release — January, 1963 


Today, the UH-1 Iroquois is “writing the book” on helicopter 
combat tactics. Equipped with rockets and machine guns, these 
hard-hitting choppers are decisively proving Army Aviation’s air 
mobility concepts in Vietnam. Hitting hard and fast they escort 
troop-carrying helicopters and provide protection in objective areas 
with heavy firepower. On mercy missions, the Iroquois evacuates 
combat casualties. ■ Iroquois are designed and built for combat 
service. High performance, compact silhouette, all environment 
proven, the UH-1 is matched to the task of guerrilla warfare. 
And in Vietnam its combat record is the record of Army Aviation. 
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MATCHED TO THE JOB! 



COOLERS FOR MEN AND MISSILES 
BY GM-HARRISON! 

EXPERIENCE — GM-Harrison experience— leads to important advances in temperature control 
equipment for the space age. Harrison’s answers to heat transfer problems are based on broad 
experience in many fields— aero/space, nuclear, automotive, marine and industrial, And to come up with 
temperature control equipment MATCHED TO THE JOB, Harrison engineering teams choose from a 
complete line of basic designs. At Harrison, it is this experience and selectivity which provides heat 
exchangers with an optimum combination of performance, reliability and economy. 


GM_ 
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Complete automatic telemetry tracking 
systems . . . priced from $25,000 to $250,000 

Cubic telemetry tracking systems cover the complete spectrum of frequencies, performance . . . and price. 
For example, the Cubic AGAVE system shown in the illustration is complete and ready to perform 
automatic aerospace tracking. It includes the antenna system mounted on a pedestal, a three-bay 
electronic cabinet, plus servo and tracking receiver systems. This particular system sells for $70,000. 
Other Cubic telemetry and tracking systems sell for as little as $25,000 or as much as $250,000, depend- 
ing on the features desired. Cubic AGAVE’s have performed flawlessly as the primary acquisition 
equipment for Project Mercury, as well as in a variety of other applications. 

Cubic is able to offer this wide range of telemetry tracking systems at very competitive prices since 
Cubic has performed the major research and development, and delivered such a large volume of 
systems. Because of the. wide spectrum of equipment available. Cubic 
engineers can meet the requirements of range operators and eliminate 
costly development time. For further information on Cubic AGAVE 
tracking systems, write for Technical Memorandum 102, Dept. B-128. 

OTHER OFFICES: WASHINGTON, D.C. • COCOA BEACH, FLORIDA • LOS ANGELES, CALIFORNIA • BOSTON, MASSACHUSETTS 




OUT OF RYAN’S SPECTRUM OF CAPABILITIES: j RYANAV IV 

...world's first universal Doppler navigator for all types of aircraft 






6500 man-hours 6500 man-hours 

to assemble to assemble 


During the past two years, we have halved the cost of assembling the 
nose section of the F-105 fighter-bomber. (That’s 5,500 major parts, ex- 
cluding fasteners.) 

This saving of 3250 man-hours is just a small part of the nearly $900,000 
we have chopped off the total unit flyaway cost of the F-105. And when 
we say "flyaway,” we mean with all systems and equipment in and tested 
and operating. 

Not that we've done it all by ourselves. F-105 costs have been reduced 
(1) at the Republic plant; (2) by the thousands of small business firms who 
have received over 82% of our sub-contract purchase orders; and (3) by 
the suppliers of government furnished aircraft equipment, to whom we 
have given cost-control assistance with full Air Force cooperation. 

In its first two years of operation, Republic's cost-management program 
saved the Air Force $226,300,000. Today we are still working to reduce 
continuously the total cost of the F-105 weapon system, without impairing 
function or reliability. 

How much does an F-105D cost, now, as you are reading this message? 
Less than it did when this message was written, 

REPUBLIC 
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Need to funnel your 
communications through 
multiplex equipment? 


For more efficient use of equipment and 
better utilization of the communication spec- 
trum, you may need multiplexing techniques. 
□ Electronic Communications, Inc., builds the 
only multiplexing designed from conception 
for the exacting demands of airborne opera- 
tion. It was specifically developed for major 
military command and control systems. De- 
signed to Air Force and Navy specifications, 
ECl's new solid state multiplexer is better 
qualified for any application-airborne, fixed, 
or mobile. □ This compact, light weight, mil 
spec multiplexer is only one example of ECl’s 
broad capability. For a demonstration of how 
this capability can help solve 


your communication problem > 


ask 
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FAST AIR LIFT TO THE HOT SPOT 

MODICON* V — designed to counter the insurgent threat with decisive command and control 
of the air and close air support of ground troops. Compactly packaged for global mobility in 
air-transportable shelters suitable for helicopter and vehicular operations. Instantly ready to 
move anywhere to dominate the air situation by providing first day capability, mixed weapons 
control, tactical flexibility through modular dispersibility. Already researched and developed for 
immediate integration into special air warfare units. /MODICON systems are configured to support a 
high order of military initiative and resourcefulness. Engineers and scientists qualified to exercise 
these traits towards the furtherance of data handling and display systems will find substantial 
opportunities at Litton Systems. Send resume to Professional Employment Manager, 6700 Eton 
Avenue, Canoga Park, California. An Equal Opportunity Employer. *MOdular Dispersed CONtrol 

ffl LITTON SYSTEMS, INC. / DATA SYSTEMS DIVISION ADivision of LittSH indu^ 


EDITORIAL 


The Secrecy Boomerang 


The Kennedy Administration is obviously bewildered 
by the persistence and the scope of attacks on its major 
policies in the field of foreign relations and defense that 
have driven it back into defensive positions at a time 
when it expected to be basking in the sun of public 
plaudits for its actions. Its bewilderment over why this 
has happened is rather sad, because it is obvious to most 
of its critics and questioners that the primary reason for 
this state of affairs has been the boomerang of its policies 
of official secrecy and attempted management of the 
news. Top-level Administration officials from the Presi- 
dent through the Defense and State Departments feel 
the heavy impact from this boomerang, but don't appear 
yet to know that it was launched many, many months 
ago from their own hands. 

The Kennedy Administration began its tenure with an 
amateurish approach to the problems of military secu- 
rity, perhaps because so few of its top-level policy makers 
had had much prior experience with this subject in its 
modern context. They were horrified by the amount of 
information available through normal channels, and 
they had no real appreciation of what was genuine mili- 
tary security and what information was really necessary 
to lubricate the wheels of technical progress in the type 
of society we are dedicated to maintaining. They looked 
enviously at the tight information control in the closed 
society of the USSR. and. whether deliberately or sub- 
consciously. they began to emulate many of its worst 
features. There is also a theory that these Administration 
information policies stemmed from the Boston Brahmin 
tradition that even though democracy presailed, it should 
be operated by a special class of superior people who 
should tell those they governed as little as possible about 
what is really being done with their tax dollars, and 
gos'ernment. 

Policy of Deception 

At any rate, svhen the first major crisis of the Kennedy 
Administration broke in the Bay of Pigs, it adopted the 
policy later advocated so shrilly by Arthur Sylvester, as- 
sistant secretary of defense for public affiairs, that the gov- 
ernment has a right to lie in an attempt to deceive an 
enemy even if this also means deceiving its own people. 
It is now evident that the government did a great deal of 
lying about what went on just before and during the 
Bay of Pigs fiasco. While this official lying may have 
been intended to deceive the enemy, we think it would 
be difficult to make a valid case on this score. The 
subsequent record suggests that it was really motivated 
by a self-serving desire to preserve a governmental image 
that the facts would not support. 

In any event, the Administration made its decision at 
the time of the Bay of Pigs invasion to manage the news 
to suit its own ends, and it has continued to try to do 
so in every major international crisis since. In a free 
society with a free press it is difficult to suppress the 
facts for long, and it is impossible to manage the news 


very effectively to maintain the desired image for very- 
long if the facts do not support it. Thus the facts have 
been popping up about what really occurred in Cuba 
from the Bay of Pigs to the missile crisis of last fall, 
and each new fact pulls a prop out from under the ver- 
sion dispensed by the official news managers and their 
talented amateur assistants. Each new fact that prows 
to be at variance with the official stories told at the time 
also erodes public confidence both at home and abroad 
in the integrity and credibility of the public officials 
involved. 

This is why the Kennedy Administration is receiving 
precious little credit for any of its recent maneuvers 
even when those maneuvers, if fully and honestly ex- 
plained. would merit plaudits instead of brickbats. The 
entire problem of NATO nuclear deterrent forces has 
been handled with the same cavalier disregard for the 
facts and crudely managed attempts to conceal what is 
really occurring. From the Skybolt cancellation through 
the Polaris submarine and surface ship NATO deterrent 
proposals, it is difficult for anybody here or in Europe to 
follow the swift shifting of contradictory justifications 
under which real motivations and policy are thinly con- 
cealed. 

Suspicion Abroad 

There is now a widespread suspicion in Europe as a 
result of all this that there is some secret or tacit agree- 
ment between the White House and the Kremlin in- 
volving a U.S. nuclear disengagement in Europe in 
exchange for the Soviet withdrawal of missiles and troops 
from Cuba. Certainly the net result of the Skybolt 
fiasco was to take Britain out of the effective nuclear 
deterrent business for a long time. When the real costs 
of Polaris submarines are faced in the British defense 
budget, this proposed force will disappear like a mirage. 
The withdrawal of Jupiter IRBMs from Turkey and 
Italy appears to be part of this pattern, even though 
the Administration stoutly denies it. The ire directed 
against the French effort to maintain a nuclear striking 
force under its own flag also lends credence to this 

It is ironic that the louder the Kennedy Administra- 
tion now denies these minors, the more credence they 
gain because people remember the similar denials and 
assurances given at the time of the Cuban crires that 
later proved to be deliberate errors of fact justified in 
the name of expediency. 

This nation is still a free society and its policies must 
rise or fall on their degree of public support. The people 
of this nation are not used to being deliberately deceived 
by their elected or appointive officials, nor will they 
tolerate it for long. Until the Kennedy Administration 
recognizes this simple fact and revises its methods of 
explaining its policies to the American people, it is likely 
to encounter increasing suspicion of its motives and 
diminishing support for its policies. —Robert Hotz 
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Tl ELECTRO-OPTICS . . . 

seagoing solution for tracking accuracy! 


This new Texas Instruments Flexure Monitor 
eliminates significant radar antenna data errors 
created by the bending and twisting hulls of 
missile-tracking ships. I Accurate to two seconds 
of arc, the system uses a beam of light to carry 
alignment data in three axes — vertical, lateral and 
twist — over 50 and 100-ft distances. The unique 
TI solution for twist measurement makes possible 
a simple, rugged, practical system free from envi- 


ronmental problems. ■ TI applies this same blend 
of electro-optic skills to solve navigation and align- 
ment problems for the Polaris submarine, Minute- 
man silo, Nike-Zeus acquisition radar, and other 
programs. I Capabilities for custom solutions to 
electro-optic problems are but a part of TI's over- 
all systems engineering effort. Your systems pro- 
gram can benefit from these and other TI creative 
engineering capabilities. Write department 49. 


Texas Instruments 

INCORPORATED 


WHO'S WHERE 


In the Front Office 

I. eland R. Taylor, a director, and Dr. 
Howard Reiss, a vice president. North Amer- 
ican Aviation. Inc.. El Scgundo. Calif. Mr. 
Taylor continues as vice president and as- 
sistant to the president; Dr. Reiss continues 
as director of North American’s Science 
Center. Canoga Park. Calif. 

I.. L. Famhain and Charles Collis, vice 

P residents of Fairchild Stratos Corp. Mr 
arnliam continues as corporate director of 
advanced engineering with immediate atten- 
tion on the Meteoroid Detection Satellite 
program; Mr. Collis has over all responsibil- 
ity for the Stratos Div.. Bay Shore. N Y., 
arid the Electronic Systems Div.. Wyan- 
dsneh. N.Y, 

John S. Licfeld. vice president-operations, 
Astro Structures Div. of Lear Sicgler. Inc., 
El Scgundo. Calif. 

H. O. Bales, president. Novan Products, 
Inc., subsidiary of North American Aviation. 
Inc.. El Scgundo. Calif., arrd W. H. Conn. 
North American vice president and secre- 
tary. elected Navan's hoard chairman. C. E. 
Hart becomes secretary of Navan. 

Henri J. Lesienr will become counselor 
to Air France's general management in Paris, 
as of Aug. I. Henri Marescot will succeed 
M. Lesienr as general manager of the North 
Central American and Caribbean Div. 

Richard D. Gcckler. vice president-future 
operations, a new position on the corporate 
stall of Aerojet-General Corp.. Azusa, Calif. 
Also: Robert B. Young, vice president- 
Sacramcnto Plants, a new position involving 
management consolidation of the Liquid 
3iid Solid Rocket Plants; E. S. Reiehatd. Jr., 
vice president-contracts, a new position on 
the corporate staff, 

TRW Electronics. El Scgundo, Calif., a 
subsidiary of Thompson Ramo Wooldridge. 
Inc., has appointed Q. T. Wiles as vice pres- 
ident and general manager of a division 
comprised of the following operating units: 
Microwave. Good-All Capacitors. Good-All 
Rectifiers, and Milam Electric Mfg. Co. 
Also; Sidney L. Spicgal. vice president-mar- 
keting. TRW Electronics. 

Walter L. Linglc. assistant administrator 
for management development. National 
Aeronautics and Space Administration, will 
take a newly created job as deputy associate 
administrator for industrial relations; Albert 
F. Sicpcrt. director of administration, will 
take a newly created job as deputy director 
of NASA's Launch Operations Center. Co- 
coa Beach, Fla. Mr. Sicpcrt will be replaced 
bv his deputy. John D. Young; Don Carlle. 
director of resources programming. Programs 
Office, will succeed Mr. Young. Capt. Rob- 
ert F. Frcitag, LISN, will be detailed to 
NASA as launch vehicles director, manned 
space flight office, replacing Milton W. 
Rosen (AW' Feb. 25, p. 41) who becomes 
senior scientist in Adm. W. F. Boone's 
defense affairs directorate. 

Col. Roy W. Nelson. Jr., commander. Air 
Weather Service of the Military Air Trans- 
port Service (MATS), succeeding Brig. Gen. 
Norman L. Peterson, who assumes command 
of the USAF Pacific Communications Area, 
with headquarters in Hawaii. 

(Continued on page 109) 


INDUSTRY OBSERVER 

► Powcrplant choice for the Phoenix air-to-air missile armament for General 
Dynamics-Grumman F-l 1 1 tactical fighters is expected to be made next 
month by I Iughes Aircraft Co., which is responsible for development of the 
missile system. Hughes engineers now arc evaluating potential suppliers 
and both solid and packed-liquid propellant motors. 

► Special high-power optical masers arc being developed by three companies, 
under an Advanced Research Projects Agency program, to evaluate their 
|>ossib1c use as radiation weapons. The companies are American Optical, 
Hughes Aircraft and Westinghouse. Contracts arc administered by Office 
of Naval Research, and are outgrowths of more than a dozen short stndies 
conducted by industry last year (AW Apr. 16, p. 28). Other studies for 
materials improvements in glass and ruby are being funded by ARPA. 

► Solid-propellant ullage rocket motors programed for installation on 
Lockheed Missiles & Space Co.'s Agcna D spacecraft will be tested at 
National Aeronautics and Space Administration's Langley Research Center 
to determine if metal additives should be retained in the propellant. There 
is belief that interference with radio transmission from the spacecraft could 
be created by metal particles carried along into the jet exhaust. 

► Army is urging propulsion contractors to take another look at cost reduc- 
tion for solid-propellant rocket motors. Examples cited include the first-stage 
Pershing motor, consisting of a lightweight steel case and nozzle, an igniter 
and 4,500 lb. of propellant. Cost of the unit in production is estimated at 
$43,000. Nikc-Hcrcules sustainer motor, which contains about 2,100 lb. 
of propellant, still costs above $6,400 after production of many thousands. 

► Watch for formation of a three-nation flight group this summer to evaluate 
the Hawker P.1I27 Y’TOL strike fighter at Dunsfold, England. Arrange- 
ment follows the West German signing of a test agreement with the British 
and U. S. Hawker is building 13 aircraft; nine of them will be assigned to 
the three-nation squadron, and six to the Royal Air Force. 

► Royal Canadian Air I'’orcc is conducting informal operational requirements 
checks on a number of 8- to 12-passenger jet aircraft as a preliminary move 
in a program which could result in the purchase of 100 aircraft for utility, 
liaison and training missions. Among the aircraft being evaluated: North 
American T-39 Sabreliner, de Havilland DH-125 and Lockheed C-140 Jet- 
Star. Program is expected to call for purchase of aircraft in small increments. 

► Bell Helicopter Co.'s modified high-speed UH-1B (AW Dec. 10. p. 52) 
currently is being flown with paddle-shaped blades on the thrce-bladcd rigid 
rotor. Tip chords of the blades have been lengthened to increase the airfoil 
fineness ratio and overcome compressibility problems encountered at high 
rotor rpm. and high speeds. 

► Beech plans for a new version of its four-place Bonanza business plane 
were inadvertently revealed when a prototype of the nesv model crashed 
during flight tests of spin characteristics with deliberate loading to place the 
center of gravity in an abnormally far aft position. Pilot parachuted safely. 
New model lias a conventional horizontal and swept vertical tail repbeing the 
Vee-tail of the standard Bonanza. Plane is believed to have more installed 
horsepower than the 260-lip. Continental engine in the btest P35 Bonanzas. 

► Watch for British government support of a communications satellite net- 
work as a national and Commonwealth project. Conservative Party’s Spate 
and Technology Committee claims the satellite could be in orbit in about 
three years for a cost approximating S550 million. Design work has started 
at Royal Aircraft Establishment, Farnborough. De Havilland Blue Streak 
would be the first stage, boosting a Black Knight second-stage vehicle. 

► Two successful zero-length launches of a dummy mass representing the 
F-104 Starfighter have been made by Lockheed California Co. West Ger- 
man air force F-l 04s will have a capability of lieing fitted with a zero-length 
launch booster of approximately 65,000-lb. thrust, made by North American 
Aviation’s Solid Rocket Div. (AW Feb. 25, p. 27). 
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for Space Information Systems, strength favors General Precision 



INFORMATION SYSTEMS GROUP 

808 Western Ave., Glendale 1, Calif. 


General Precision's Information Sys- 
tems Group (ISG) has built both major 
elements of a space information sys- 
tem. ■ One is the on-board subsystem 
that gathers space data and performs 
preliminary processing. Proof of 
capability: a Librascope computer 
aboard NASA's Atlas-Centaur will be 
the first to guide a space vehicle to 
a soft landing on an extraterrestrial 
body. ■ The other is the ground-based 
subsystem that completes the proc- 
essing and displays the desired infor- 
mation after transmission from the 
spacecraft. Proof of capability: A 
Librascope multiple-computer sys- 
tem will play a key role in USAF's 
473L command-and-control system 
to be installed in the Pentagon. ■ 
Send for the story of ISG's 25 
years in environmentally designed 
information systems and latest work 
on advanced computing techniques. 
LIBRASCOPE DIVISION 


The Cuban Shadow 


An Eisenhower Echo 


Soviet Nuclear Tests 


Rancor A weigh 


Sylvester’s Spadework 


Washington Roundup 


Presence of Soviet troops and defensive weapons in Cuba continues to be a major 
problem for the Administration, despite Russia’s removal of offensive weapons from the 
island last year. Twelve of the 14 questions asked by the audience after Secretary of 
State Dean Rusk spoke to the 19th conference of the Advertising Council here last 
week concerned Cuba. The TFX investigation (see p. 26) got more attention than 
Cuba when Deputy Defense Secretary Roswell Gilpatric appeared as guest on a question- 
and-answer television program, but Gilpatric was asked: "If you never knew how many 
missiles were brought into Cuba, how do you know that all that went in went out?" 

"Our estimate was based on the number of installations and what we believed to be 
the order of battle associated with each installation,” Gilpatric replied. "In other words, 
so many squadrons, so many units of missiles and from that we derived certain computa- 
tions. We never could be completely sure but it is still the position of the government 
today that all of the missiles were-and the other weapons which we considered to be 
offensive, that is which have a capacity for inflicting major damage on the United States— 
have been removed." 

Regarding the TFX award Gilpatric said it is "perfectly proper" for a congressman 
whose state loses an award to ask for an investigation. But he said he would not like 
to “sec every award investigated at the instance of the disgruntled contractor: we could 
never get any business done." Then he harked back to former President Eisenhower's 
remarks in his farewell address about "the unwarranted influence, whether sought or 
unsought, by the military-industrial complex" (AW (an. 2s. 1961. p. 51). "And it 
docs give me concern." Gilpatric said, "that if the military, taking the same side as a 
particular contractor, do cause a civilian decision to be investigated . . . perhaps the things 
that President Eisenhower talked about . . . have more substance than I had previously 
credited them.” 

Government management of the news, particularly during the Cuban crisis last 
fall, will be explored this week bv the House Government Information Subcommittee. 
News organization witnesses will testify Mar, 19. On Mar. 21, Assistant Secretary of 
Defense for Public Affairs Arthur Sylvester and Assistant Secretary of State for Public 
Affairs Robert Manning will be the first government witnesses. National Aeronautics and 
Space Administration and Atomic Energy Commission witnesses will be called, and 
testimony from security and intelligence witnesses may force the “freedom of informa- 
tion" subcommittee to hold the first closed sessions in its 74-year history. One possible 
result of the hearings is a set of guidelines for release of information in less-than-not-wnr 
situations. 

Intensive new series of Soviet nuclear tests is expected by key Administration offi- 
cials unless Russia surprises the U. S. with a reversal of attitude in the Geneva test ban 
talks. Since Russia broke a three-vear test moratorium on Sept. 1. 1961, Atomic Energy 
Commission has reported two Soviet test series. The first, in September and October of 
1961, included approximately 50 atmospheric tests and an underwater test. The sec- 
ond. from August to December of last rear, included tests unofficially estimated at more 
than 70. AEC identified one Soviet underground test, on Feb. 2, 1962. 

U. S. has conducted approximated 100 weapons-rclatcd tests in Nevada and in the 
Pacific since Sept. 15, 1961. Last announcement of U.S. tests concerned two under- 
ground shots last Feb. 21. 

Somali is the latest independent African country to ask the U. S. for technical aid 
instead of seeking it from fonner rulers. Somali had been divided between Britain and 
Italy, and still operates under British and Italian aviation rules. But it turned to the 
U.S. for assistance in revising and codifying these rules as the first step toward a 
national aviation system. Federal Aviation Agency representatives are in Somali now, 
under auspices of the Agency for International Development in response to the request. 

General Accounting Office has completed a review of the 15-year, Sl-billion 
nuclear aircraft propulsion program which was abandoned two years ago, and 
says that Defense Dept, "agrees that the program suffered considerably from lack of 
prompt decisions and from frequent changes in emphasis and goals." 

Air Force Secrctarv Eugene ’/uckcrt apparently is one of those who agrees. In a 
talk at Patrick AFB, Fla., recently, he ad libbed: “If the Air Force had had the counter- 
part of a certain much publicized Navy admiral, we might have a nuclear aircraft now." 

One senator emerged from the closed-door TFX hearing at which Arthur Sylvester, 
assistant secretary of defense for public affairs, attempted to explain his earlier criticism 
of the investigation last week (see p. 2S). and said: “lie wasn't satisfied with a 6-ft. grave. 
He had to dig himself a 1 00-ft. grave. If he had just said, 'I'm sorry, I goofed,' it would 
have been over in 10 min." -Washington Staff 
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McNamara Assails Critics of TFX Award 


Defense secretary defends choice on commonality 
grounds; Navy details views on selection process. 

By George C. Wilson 

Washington— Senate probe of the F-lll (TFX) contract award will focus 
this week on Defense Secretary Robert S. McNamara's contention that the 
winning General Dynamics-Griimman design is more nearly a bi-service 
aircraft than Boeing's proposed tactical fighter and thus can be developed 
faster and cheaper. 

In a sworn statement filed with the Senate Permanent Investigations 
subcommittee last week. McNamara said "the General Dynamics design 
would result in an airplane less expensive to produce, maintain and operate 
and more dependable both in training missions and in actual combat." 
Me said "Boeing simply did not meet the fundamental requirement of 
minimum divergence from a common design" for the USAI'-Navy fighter, 
and was unrealistic in its cost estimates. 


This justification for choosing Gen- 
eral Dynamics-Gruimnan came after a 
Navy spokesman challenged the entire 
concept of a bi-service fighter. George 
Spangenberg, evaluation division direc- 
tor at the Bureau of Naval Weapons, 
told the subcommittee the winning de- 
sign will not meet the operational re- 
quirements originally specified. “Part 
of the reason, I am sure, for this ex- 
tended program that we have been in 
is because we had somewhat irrational 
requirements to start with," Spangen- 
berg said. 

Chairman John L. McClellan (D.- 
Ark.), after hearing McNamara's 32- 
page statement, said that it failed to ex- 
plain several discrepancies disclosed by 
the subcommittee. He said the hearings 
will continue, with McNamara expected 
to be called to testify toward the end 
of the investigation, 

McNamara filed the statement in an 
attempt to provide what he called "an 
over-all framework" to put the testi- 
mony in perspective. "In my judg- 
ment," McNamara said in a letter to 
Sen. McClellan, “the fragmentary re- 
leases of portions of the testimony of 
witnesses who themselves arc only 
familiar with part of the considerations 
underlying the decision in question 
have needlessly undermined public con- 
fidence in the integrity and judgment 
of the highest officials in the Depart- 
ment of Defense.” 

In his statement, McNamara said he 
and the civilian service secretaries chose 
General Dynaniics-Grumman because 
"their proposal gave the most valid 
promise of obtaining a single airplane 
that can meet Navv and Air Force re- 
quirements with the least expensive, 
time-consuming research and develop- 
ment effort before production; the least 
reliance upon unknown process and 
materials; the earliest delivery to our 


fighting forces; the highest level of ex- 
perience in building fighter-type air- 
craft; the greatest use of proven design 
techniques and methods: the most un- 
derstanding of the requirements and 
difficulties in developing, testing, tool- 
ing and producing a fighter-type air- 

McNamara said the Defense Dept. 


Northrop Ranger Award 

Washington— Northrop Corp., Beverly 
Hills, Calif., has been selected by the 
National Aeronautics and Space Admin- 
istration to provide support to the Jet 
Propulsion Laboratory jn the Ranger 
program through 1964, and to build, 
test and launch Ranger spacecraft begin- 
ning in 1965 (AW Feb. 25. p. 39). 

Effective Mar. 11, Northrop began 
assisting JPL in design reviews, reliability 
studies, testing and checkout. Northrop 
also is to assist in Ranger launches be- 
fore 1965. The contract for this phase, 
now being negotiated, will total about 
S2 million. 

Selection of Northrop for the second 
phase, in which the firm would assume 
complete spacecraft responsibility, de- 
pends on performance m the first phase, 
NASA officials said. 

JPL recommended more than a vear 
ago that an industrial contractor be se- 
lected for production of Ranger space- 
craft. Following the failure of Ranger 5 
last fall, NASA appointed a review board 
which recommended, after its study, that 
support be provided to JPL. 

NASA officials said the firm was se- 
lected on a sole source basis because of 
its familiarity with Ranger through con- 
tracts on two important subsystems, the 
attitude control system and the control 
computer and sequencer. 


often is saddled with cost overruns of 
from 300 to 500%. This, plus the 
enormous cost of modern weapons, de- 
mand that economies be implemented 
wherever possible, he said. Some cost 
overruns have been caused by setting 
performance standards "that go far be- 
yond essential military requirements;” 
acceptance of "unrealistically optimistic 
cost estimates at the beginning of a 
program;" lack of an adequate defini- 
tion of a project at the outset, and sign- 
ing contracts without considering the 
contractor’s past performance and 
without writing in incentive features. 

McNamara said the F-lll program 
presented him with an opportunity to 
prove that producing a common item 
for two services would avoid these pit- 
falls and save millions. "The concept 
of a major multi-service weapons sys- 
tem is new," McNamara said. "I would 
be less than candid with vou if I did 
not admit that the majority of experts 
in the Navy and Air Force said it 
couldn't be done." He said he became 
convinced that a single tactical fighter 
for both services would save "at least 
SI billion in development, production, 
maintenance and operating costs." 

lie said the central theme of the 
F-lll effort was development of a 
weapons system that provided "mini- 
mum divergence," or commonality, be- 
tween the Air Force and Navy versions. 
"The effort to attain the highest pos- 
sible degree of commonality lies at the 
heart of the entire TFX endeavor. My 
instructions on this point were clear 
and consistent." Despite the thousands 
of man-hours of evaluation that went 
into the F-lll project. McNamara told 
the subcommittee that "fundamentally, 
we are dealing with a question of judg- 
ment ... I do not feel this is a case 
which presents a civilian-military con- 
flict, but rather one of placing emphasis 
where it must be placed ... I found 
it necessary to balance the promises 
held out bv competing contractors 
against the hopes and aspirations of 
military officers and the limiting real- 
ities of economies and technology' . . . 
The decision was mine." 

Although not denying that he and 
his sendee secretaries on four occasions 
reversed source selection board recom- 
mendations that Boeing be awarded 
the F-lll contract. McNamara said 
the secretaries were not the only dis- 
senters. He made these points about 
the four evaluations which led to the 
award to General Dynamics-Crumman 
last November (AW" Mar. 4, p. 24): 

• First evaluation. He said the Air 
Force Systems Command dissented 
from the Air Force-Navv source selec- 
tion board recommendation of January, 
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How TFX Investigation Was Initiated 


Washington— Shortly alter the Pentagon announced on Nov. 
24 that the $6.5-bil!ion F-lll (TFX) contract was going to 
General Dynaniics-Grumman rather than the Boeing Co., Sen. 
Henry M. Jackson (D.-Wash.) picked up a telephone in Hono- 
lulu and asked for what is proving to be the most significant 
procurement investigation since the end of World War 2. 

Sen. Jackson, who was on his way to Vietnam when he tele- 
phoned Chairman John L. McClellan (D.-Ark) of the Senate 
Permanent Investigations subcommittee, insists he asked for 
the probe on his own and not at the suggestion of Boeing Co. 
officials. Boeing's home office is in Washington State, although 
Boeing would have built the TFX in Kansas. 

"1 had heard and read reports," Sen. Jackson said, "that chal- 
lenged the integrity of the award. So I requested Sen. McClel- 
lan to get the truth about these allegations, which are serious. 
He promised to have the staff conduct a preliminary inquiry." 

Tile subcommittee staff, after talks with F-lll procurement 
officials at Wright-Pattcrson AFB, Ohio, and in the Pentagon, 
uncovered everything from straight arithmetical errors of several 
million dollars to indications that technical analyses were ig- 
nored. So the subcommittee members, not without some fears 
of starting on unproductive battle of experts, unanimously 
voted to conduct hearings on the contract award. 

Since Feb. 26, the subcommittee has been trying to unravel 
the extremely complicated scries of events which led to what 
may be the last big aircraft production contract awarded by the 
Defense Dept. The principal witness in those first weeks was 
USAF Col. Charles A. Gayle, who became program director 
of the F-lll project after serving in the comparatively tranquil 
role of tactical fighter pilot. 

Col. Gayle, whose superiors will follow him at the subcom- 
mittee’s witness table, has been so equivocal in his answers that 
he has been dubbed "the Casey Stengel of the Defense Dept." 
by his questioners. 

Sen. McClellan, now that he has started the investigation, is 
determined to sec it through. "Our job is to make the record 
speak the truth," he keeps saying. What was originally seen 
as a five- or six-day inquiry will continue for weeks. 

Defense Secretary Robert S. McNamara found the hearings 
so disturbing, he asked to break into the witness schedule long 
enough to justify his decision. But McNamara’s 32-page ex- 
planation, filed with the committee, did not satisfy Sen. 
McClellan since it ignored many of the apparent discrepancies 
brought to light by the subcommittee. So the plan now is to 
let members of the source selection boards, which voted for 
Boeing, testify next. Then representatives of both General 
Dynamics-Crumman and Boeing will be called. After these 


witnesses have spotlighted the real points at issue, the subcom- 
mittee will call the service secretaries, including McNamara. 

plisli. Senators participating in' the hearings feel a subcommit- 
tee recommendation that the contract be canceled is among the 
possibilities. Sen. McClellan, for one. notes that contracts 
have been canceled before. And Sen. Edmund S. Muskic 
(D.-Mc.) goes further than that by declaring the subcommittee 
is morally obligated to recommend cancellation if the investi- 
gation "discloses beyond any reasonable doubt" that it was a 
mistake to award the contract to General Dynaniics-Grumman. 

Sen. Muskic concedes "it may be pretty hard to come up 
with the clear-cut answer because so many of the decisions are 
subjective." But he feels the subcommittee must |>crsist in its 
effort to determine "which is the better plane for the purpose, 
present and potential. This is the heart of the matter. Unless 
you can prove that the right one vvas not selected, how can you 
raise questions about motives?" 

At the other extreme of the possibilities is an endorsement 
of the award to General Dynamics-Grumman, along with 
recommendations that the procurement process be streamlined, 
especially in regard to evaluation groups— which in the F-lll 
contest numbered over 200 persons. A compromise predicted 
by one veteran senator is splitting of the contract between 
General Dynamics-Grumman and Boeing, even at this late date. 

The key issue emerging is the so-called "commonality" of the 
competing designs. McNamara, in justifying his decision, con- 
tends that both finalists could have built the USAF-Navy tac- 
tical fighter specified, but that the General Dynamics-Grumman 
aircraft would be truly a bi-service one, whereas Boeing’s pro- 
posal was more like two separate airplanes. 

But the subcommittee is refusing to accept McNamara’s 
word for it— an uncommon treatment for the persuasis'e defense 
secretary. The staff is prepared to argue the commonality ques- 
tion with technicians figures and laymen’s logic. The cross- 
examination w-ill be the most severe challenge yet to McNa- 
mara's commonality concept. 

If McNamara contends the ob)cctivc of commonality is to 
save money, then tire subcommittee will demand that the 
secretary rebut Air Force figures showing estimates that the 
Boeing proposal would have been cheaper. 

In short, the F-lll investigation is not turning out to be 
Sen. McClellan vs. Vice President Lyndon B. Johnson, as was 
rumored before it began, nor General Dynamics-Grumman 
senators vs. Boeing senators. Instead, it is turning into the 
closest examination to date of the Defense Dept, procure- 


1962, that Boeing alone be awarded a 
contract to refine its tactical fighter 
design. AFSC agreed with the 235- 
inember evaluation group that both 
General Dynamics-Grumman and Boe- 
ing be given that opportunity, Mc- 
Namara said. (The Tactical Air Com- 
mand, Air Force Logistics Command, 
and Navy Bureau of Weapons en- 
dorsed the source selection board's pref- 
erence for Boeing). McNamara said the 
Air Force Council also agreed with the 
evaluation group that both contractors 
should compete for an additional 90 
days. McNamara said he raised "par- 
ticular questions about the realism of 
the Boeing cost estimates” in approv- 
ing continued competition. 


• Second evaluation. McNamara said 
the source selection board's stated pref- 
erence for Boeing in May, 1962, re- 
ceived onlv "the qualified concurrence 
of the Navy member." He said Adm. 
George W. Anderson, chief of naval 
operations, felt it was premature to 
select Boeing unequivocally. The civ- 
ilian secretaries gave both contractors 
three weeks to meet Navy objections to 
their designs. 

• Third evaluation. Although the source 
selection board unanimously recom- 
mended Boeing again on June 20, 1962, 
McNamara said the Navy member “re- 
mained unconvinced that either of the 
new proposals met the Navy’s require- 
ments.” McNamara said neither con- 


tractor appeared to fully understand 
that Defense Dept, truly wanted an air- 
plane for both services. 

(In his testimony, Spangenberg said 
that after the second evaluation the air- 
craft designs "deteriorated." He said 
General Dynamics gave the Navy six 
different configurations in 10 days in 
a crash effort to meet the service’s ob- 
jections, while Boeing "submitted a 
brand new airplane." He said 10 days 
was not enough time to perfect a final 
configuration, that Boeing had been 
working for some time on its Navy de- 
sign and offered "a substantially better 

McNamara said he directed Roswell 
Gilpatric, deputy defense secretary, to 
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Sylvester, Senators Clash on TFX Probe 


Washington— Arthur Sylvester, assistant secretary of defense 
fur public affairs, took an entire morning and S3 transcript pages 
in attempting to explain to the Senate investigations subcom- 
mittee what lie meant by a few critical remarks about that 
group’s investigation of the F-lll (TFX) contract. 

Inst before the hearing ended. Sen. Henry M. Jackson (D.. 
Wash.) told Sylvester: “We could have saved virtually this 
whole morning's session if you had come in here and said, *1 
erred. I made a mistake, and I am Sony.' 'Hint is all you would 
have needed to have said. You failed to do that. This is the 
reason you are having difficulty' this time. This is why you 
have had trouble in the past." 

At a press briefing Mar. 8. Sylvester said this about the TFX 
investigation: “You will hardly get a judicial rendering by a 
committee in which there arc various senators with state self* 
interest in where the contract goes. So far. there is only one 
senator 1 have seen on the committee. Senator Muskic, who 
hasn’t got an interest in it." 

As the hearing began. Chairman John I.. McClellan (D.-Ark.) 
asked Sylvester what Arkansas stood to gain from the F-lll 
contract, which went to General Dynamics-Grumman after a 
final competition with Boeing. Sylvester replied: “You will 
notice in the transcript 1 made no reference to any senator, his 
fairness, no discussion of fairness, there isn’t anv word about 
anybody's being fair or unfair . . fie stressed his use of the 
word judicial, declaring he sought to distinguish the subcommit- 

Questioning by Sen. Edmund S. Muskic (D.-Mc.) “seemed 
to me to be in an effort to keep the thing, so far as the Defense 
Dept, was concerned, in a larger frame of reference." Sylvester 
vaid, in explaining his reference to him. Sen. Karl E. Muudt 
(R.-S. D.), in asking Sylvester what benefit South Dakota could 
expect from the F-lll contract, said: "I was shocked when I 
found that I was included among those who came from states 
which did have a self-interest. If you have got some secret 
information, don’t withhold it . . Sylvester replied: "Unfor- 
tunately, I am not an expert in this field." and then shifted 
the subject to the question of whether Sen. Mundt was pre- 
pidgnig the issue of which contractor sliuuld have won. 

Sylvester said lie knew- of no F-l 1 1 contract or subcontract 


which involved South Dakota. Nebraska. New Hampshire. 
North Carolina or Maryland, the home states of other mem- 
bers of the subcommittee. Sen. Muskic quipped: "I suppose I 
ought to defend myself here this morning. At the very least 
I might to try to find out how I can get a piece of this contract 

The subcommittee members also challenged tins statement 
by Sylvester at his Mar. 8 briefing: “1 have read the testimonv. 
It sounds to me as if I were leading the counsel for Boeing." 
Sen. Mundt said the witnesses to date had been from the De- 
fense Dept., "so I don't think you should attack us because the 
evidence they present has been, up until now. detrimental to 
General Dynamics and preferential to Boeing." 

Sen. Mundt then said he had read that Sylvester "believed 
that government has the inherent right to lie to the people.” 
Sylvester denied he ever said that. Sen. Mundt said he hoped 
"you don't carry it to the point that it would involve your 
testimony under oath to this committee." Sylvester replied: 
"There is rather an insult implied in that. . . . The government 
does not have a right to lie to the people, bnt it does have a 
right in facing an enemy, if information is not accurate and is 
intended to mislead the enemy. 1 think that any people will 
support their government in not putting out information that 
is going to help the enemy. And if necessary, misleading them." 

Sylvester also clashed with Sen. Jackson when, in explaining 
his remark about the Boeing Co. counsel writing the testimony, 
he said he meant "a contract has been let and an effort is being 
made by the disgruntled losers to knock the contract down." 
Jackson retorted: "Just get something clear, sir, the Boeing Co. 
never asked for this hearing. Do you understand that? I asked 
for it. They did not ask me.” Sylvester denied lie was imply- 
ing Boeing instigated the subcommittee investigation. 

"I think this all brings out something." Sen. Jackson said, 
“that you arc a little careless with words. This is where you get 
in trouble. Mr. Sylvester. This isn't the first time." Sen. 
Muskic said: "I suppose I ought to consider it a compliment 
that my purity has been held up to public view, but this lias 
been done in a way to cast discredit upon my colleagues and to 
the extent that it docs, I think it casts discredit on me because 
we have been a team now for these years . . ." 


ask the two finalists to rework tlieir de- 
signs again. Gilpatric's July 13 letter to 
the contractors said these basic condi- 
tions had to be met: (1) Air Force and 
Navy must be satisfied that the winning 
design would give "a significant im- 
provement" to their tactical air capa- 
bilities; (2) "minimum divergence from 
a common design; (3) "demonstrably 
credible understanding of costs for both 
development and procurement of the 
complete TFX weapon system." The 
new proposals were submitted in Sep- 
tember. 

• Fourth evaluation. McNamara said 
the evaluation group— a separate body 
which sent its recommendations to 
the source selection board— reported 
that both proposals met the conditions 
set forth in the Gilpatric letter. Mc- 
Namara said that in this fourth com- 
petition, the evaluation group did not 
choose between contractors. "When I 
reviewed the report, I could see why. 
The question was a very close one.” 


McNamara quoted the evaluation 
group's report as declaring General 
Dynamics-Grumman had "a better 
structural design, a simpler fuel system, 
a slight edge in the flight control area 
and better proposed programs in the 
personnel subsystem and aerospace 
ground equipment areas. The General 
Dynamics design had an edge in super- 
sonic dash capability and supersonic 
maneuverability at altitude. It has a 
low radar cross section and an integ- 
rated penetration aids system. For 
deceleration, it uses dive brakes in the 
air and brakes on the ground, providing 
a conventional but limited deceleration 
capability. The Boeing design has the 
edge in ferry capability, conventional 
weapon carriage, loiter capability, and 
in landing performance. It has the ad- 
vantage in low-altitude maneuvering 
capability. For deceleration it uses a 
thrust reverser which offers an excellent 
deceleration capability, but will require 
additional development effort." 


McNamara said that in the opera- 
tional area. Boeing received the higher 
score, but the evaluation group report 
said that either design was acceptable 
from the users’ viewpoint. In the "prod- 
uction, management and cost" area. 
General Dynamics was rated higher than 
Boeing, McNamara said. "In schedul- 
ing, General Dynamics presented the 
better program," lie said. "It was some- 
what more detailed and better time 
phased. In the logistics area, which in- 
cludes the functional elements of main- 
tenance, supply, transportation and 
procurement, the Boeing proposal re- 
ceived a slightly higher rating over-all,” 

On Nov. 20. 1962. the source selec- 
tion board unanimously recommended 
Boeing, according to earlier subcom- 
mittee testimony. McNamara said the 
board "understandably” would consider 
commonality and understanding of costs 
less important than operational capa- 
bility, since the former "are conditions 
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Lockheed XH-51A Rigid-Rotor Helicopter Flies 

Lockhccd-California Co.'s XH-51A research helicopter, built under a joint Army-Navy contract, is shown during flight at Lockheed’s Bur- 
bank, Calif, facility (AW Oct. Is. p. 231. Helicopter has a three-bladcd rigid rotor system and is designed for speeds of 150 mph, and 
above. Helicopter also has retractable landing skids and all stainless steel rotor blades. NASA has tested rotor at 18-f-inph. speed. 


more properlv the concern of those 
charged by law with the over-all direc- 
tion of our defense effort." lie said 
that as Secretary of Defense, lie had 
to look upon those conditions from the 
point of view of what is in the national 
interest. McNamara said the General 


New Lear Venture 

Wichita — Lear Jet Corp. plans to 
enter the avionics market as a manu- 
facturer of general aviation avionics 
equipment, ground and spaccbornc space- 
craft instrumentation and industrial elec- 
tronic and electrical equipment. 

Lear said that the avionics program 

competitive agreement with Lear Sicgler. 
luc. 

A Lear Sicgler official confirmed only 
that such an agreement exists (Fcl>. 19. 

William P. Lear. Sr., has established 
the Lear Electronics Div. of Lear Jet 
and said the company will manufacture 
general aviation directional and vertical 
gyros, aircraft autopilots, attitude indica- 
tors. and a complete line of inverters. 
Company has delivered to the Air Force 
a five-axis helicopter drone autopilot Sys- 

Mauv of the general aviation instru- 
ments will be installed in the company's 
Lear Jet executive aircraft (Mar. 26. 
1962. p. 78). Lear said, although other 
brands of equipment also will be used. 

Company already has in operation an 
aircraft autopilot overhaul facility at 
Wichita Municipal Airport, which is 
handling most major makes and models 
of general aviation autopilots. 


Dymunics-Grtimman design "was gener- 
ally more straightforward in approach 
than that of Boeing," 

lie said these three elements of the 
Boeing proposal "complicated the de- 
velopment" of the aircraft: use of thrust 
rcvcTscrs for in-flight deceleration, even 
though they have not been proven on 
supersonic fighter aircraft: placing air 
inlets on top of the fuselage, which 
might distort the air flow during high 
angle attack, and the extensive use of 
titanium in the w r ing structure. "It 
appeared to me that Boeing simply did 
not appreciate the complexities of de- 
veloping the TFX" and therefore was 
overly optimistic in its Cost estimates. 
McNamara said. 

McNamara said Gilpatric. Navy Sec- 
retary Fred Kortli and Air Force Sec- 
retary F.tigcnc M. /.uckert all agreed 
the contract should go to General 
Dynamics-Grumman and arrived at 
their decisions independently. The 
award was announced Nov. 24. 1962. 

With McNamara justifying his deci- 
sion largely on the greater commonality 
in the General Dynamics-Grumman de- 
sign, this point is bound to become a 
central issue m the subcommittee's in- 
vestigation. Already the subcommittee 
is disputing Zuckcrt's Mar. 3 release 
which cited commonality as one of the 
reasons for awarding the contract to 
General Dvnatnics-Grumman. 

"On a reasonably comparable basis." 
Zuckcrt said. S5% of the parts in the 
Ceneral Dynamics version are identical, 
contrasted with 60% in the Boeing 
proposal. This factor will become in- 
creasingly important as the develop- 
ment program of the aircraft evolves. 


Furthermore, it is doubtful that, in the 
nonnal course of development. Boeing 
can maintain their degree of common- 

A chart of Defense Dept, figures 
prepared by the subcommittee shows 
that the percentage of identical parts 
to total parts was 83.6% for General 
Dynamics and 60.7% for Boeing, while 
the percentage of identical and similar 
parts to total parts was 83.2% for Gen- 
eral Dynamics and 80.6% for Boeing. 
Another chart shows that Boeing would 
need less special tooling than General 
Dynamics to build its F-lll. 

Ben Gillens, of the Senate prepared- 
ness subcommittee staff, submitted a 
special report which will be used to 
challenge McNamara's commonality 
concept. “Commonality for com- 
monality's sake means little," Gillens 
said. 'Commonality has merits when it 
will achieve the financial savings with- 
out too great a sacrifice of performance 
of the plane for the operational missions 
and requirements of the Navy and Air- 


Relay Turned Off, On 

Washington — Relay communication 
satellite was turned off the night of 
Mar. 11 U'lien tlic Radio Corp. of 
America-built satellite again showed 
signs of severe electrical power loss (AW 
Dec. 24, p. 24). 

National Aeronautics and Space Ad- 
ministration commanded the satellite to 
resume operations at 10 p.m. EST Mar. 
13 and telemetry signals indicated that 
both supply voltage and spacecraft tem- 
perature had returned to normal levels. 
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Space Agency Faces Possibility 
Of $500-Million Slash in Budget 


By Alfred P. Alibrando 

W ashington— National Aeronautics 
and Space Administration faces a siz- 
able budget cut— up to half a billion 
dollars— unless a new Soviet space spec- 
tacular changes the attitude of an 
economy-minded Congress, 

Members of the House Science and 
Astronautics Committee have indicated 
in three weeks of posture and authori- 
zation hearings their intention to cut 
any "fat" out of the S5.7-billion budget. 
Rep. J. Edgar Chenoweth (R.-Colo.) 
has suggested a 10% cut and other 
members. Democrats as well as Repub- 
licans, have questioned the need for 
individual items. 

At the same time, NASA Administra- 
tor James E, Webb has maintained 
vigorously that any significant cut will 
mean a delay in the nation's primary 
space goal— a manned landing on the 
moon before the end of this decade. 
President Kennedy told a press confer- 
ence on Mar. 6 that to cut the space 
budget would be to make “a detenni- 
ation that we are going to be perma- 
nently second-best in space.” 

Lack of funding already has set back 
the Apollo and Gemini programs. 
Brainerd Holmes, director of NASA’s 
Office of Manned Space Flight, told the 
House manned space flight subcommit- 
tee that the refusal of the Administra- 
tion to ask for a supplemental appropria- 
tion last fall delayed these programs 
about five months. 

Engine Demonstrations 

Manned flight subcommittee, headed 
by Rep. Olin Teague (D.-Teic.), last 
week visited the North American Avia- 
tion plant at Downey, Calif., where the 
Apollo spacecraft is being developed: 
saw two Rocketdyne F-l engines fire for 
HO sec. and 109 sec. at the Edwards, 
Calif,, Rocket Test Center, and in- 
spected United Technology Center at 
Sunnyvale. Calif., where the solid 
strap-on boosters for the Titan 3 are 
being developed. 

Rep. Teague said he was satisfied 
with the pace of Apollo development 
but was unable to get a clear picture of 
how funds were reprogramed for work 
connected with Apollo. He said the 
F-l firings he saw were encouraging and 
some progress has been made in solving 
combustion instability problems. 

Rep. Teague's subcommittee resumes 
hearings this week and will question 
witnesses on the lunar orbit rendezvous 
decision, progress in development of the 
Grumman Lunar Excursion Module. 
NASA-Air Force cooperation in manned 


space flight, and NASA's contracts with 
Bellcomm, Inc., for systems engineer- 
ing assistance and General Electric for 
checkout and integration on Apollo. 

Dr. Homer E. Newell, director of the 
Office of Space Sciences, and his dep- 
uty, Edgar M. Cortright, told the 
House space sciences subcommittee that 
NASA would continue the Surveyor or- 
biter program. In earlier hearings before 
the full House space committee. Newell 
had disclosed the Surveyor orbiter pro- 
gram was under review (AW Mar. 4, 
p. 25) and the consideration was 
"whether it is best ... to have an orbit- 
ing Surveyor ... or ... to phase in the 
photographing of the moon and the 
visual observation of the moon into the 
manned program later." 

In the authorization hearings before 
the space science subcommittee. New- 
ell said some of the facts that influenced 
the decision to go ahead with the Sur- 
veyor orbiter were the need to map the 
surface of the moon as early as possible 
and the difficulty of adding a reconnais- 
sance module to the Apollo system de- 
velopment program. 

NASA plans a total of six Surveyor 
orbiters at a cost of about SI 50 million. 
The first orbiter flight is expected about 
mid-1964 and the agency hopes to get 
useful pictures from at least two of the 
six flights before 1967. when the first 
Apollo flight around the moon is sched- 
uled. NASA is asking for S2S.2 million 
in new obligational authority in Fiscal 
1 964 to begin work on Surveyor orbiter 

' Newell and Cortright also said NASA 
is considering modification of the Sur- 
veyor spacecraft for use as a possible 
moon-roving science laboratory. 

design study to upgrade the Surveyor to 
where it can earn' a small rover, weigh- 
ing between 100 and 200 lb., which can 
cover miles from the spacecraft and pro- 
vide photographic coverage as well as 
surface bearing tests,” Cortright said. 
They said no funds were being re- 
quested vet for hardware. 

If the Surveyor rover becomes an 
approved program, it will be used to 
explore the illuminated side of the 
moon to a distance of 300 mi. on each 
side of the lunar equator. 

Newell and Cortright also outlined 
for the subcommittee the following 
Surveyor lander development and flight 
schedule: 

• Final design changes have been 
worked out on an engineering mockup 
and the main retro and vernier propul- 
sion units developed and tested. 

• Landing tests, using the retro motor. 


are to be made soon at Holloman Al'B. 

• Test models will be subjected to simu- 
lated lunar operations in the desert at 
Goldstone, Calif., this spring. Experi- 
ments on the spacecraft will be operated 
remotely bv telemetered command, as 
they would be on the moon. 

• First two flights of Surveyor in 1 964 
will be spacecraft tests. First Surveyor 
lander is scheduled for a full mission 
in the second quarter of 1965. 

Cortright said NASA now plans 17 
Surveyor lander flights and will fix five 
to seven Survevors a year “until they 
cease to pay off.” 

Cost of developing and flying three 
Voyager planetars' orbiter and lander 
spacecraft, the NASA officials said, 
would total about S300 million. NASA 
held a bidder's briefing last week (AW 
Mar. 11. p. 302) on studies for three 
possible payloads. Bids are due Mar, 25, 
If NASA asks for and receives money 
for Voyager hardware development in 
Fiscal 1965. the first flight will be 
launched close to the end of the decade. 
Ranger Improvements 

Discussion of the Ranger review 
(AW Dec. 24. p. 17) in the subcom- 
mittee hearings disclosed that specific 
improvements incorporated in the next 
spacecraft, to be flown in December, in- 
clude redundant circuits in the central 
computer and sequencer, division of the 
six-camera television package into two 
independent systems of three cameras 
each, and a capability for turning the 
spacecraft’s gyros on and off. 

Subcommittee members asked for a 
detailed evaluation of the performance 
of the Jet Propulsion Laboratory, which 
manages NASA’s lunar and planetary 
programs. Newell and Cortright said 
the Kelly report, written following a re- 
view last fall of the Ranger program 
and classified secret, indicated that 
quality control at JPL was "spotty" and 
that the standard of performance was 
not uniform throughout the laboratory. 

Thev defended the over-all perform- 
ance of JPL. They said management 
changes made following the failure of 
Ranger 5 and selection of the Northrop 
Corp. (see p. 26) to provide industrial 
support in the Ranger program (AW 
Feb. 25, p. 39: Mar. 4. p. 31) should 
solve problems noted in the report. 

Subcommittee members asked for 
both classified and unclassified versions 
of the report. They directed that the 
classified version be called to the at- 
tention of the House Government In- 
formation subcommittee to determine 
whether classification was necessary. 

Cortright said the report included in- 
formation classified by the Air Force. 
He suggested that a comparison of the 
secret and unclassified versions by the 
House space subcommittee would show 
that no facts pertinent to JPL's per- 
formance were being withheld. 
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Defense May Ease Impact of X-20 Loss 


By Edward H. Kolcum 

Washington— Defense Dept, has 
made firm its decision to cut back 
severely or cancel the X-20 (Dyna-Soar) 
manned boost glider program, but may 
do so gradually to ease the widespread 
political and technical impact. 

Defense Secretary Robert S. Mc- 
Namara, who last week visited X-20 
and Gemini facilities, had told the 
House Armed Services Committee dur- 
ing military posture hearings earlier that 
“events appear to have overtaken” 
Dyna-Soar, and that its future was in 
doubt. Testimony was released last week. 

In his testimony, McNamara con- 
tinually equated X-20 with the National 
Aeronautics and Space Administration’s 
two-man Gemini spacecraft project. Al- 
though he said “there is no clear mili- 
tary requirement for either," he left no 
question that the two programs are com- 
peting for development money, and that 
he favors Gemini because of its "greater 
military potential." 

Gemini Agreement 

Defense Dept, and NASA signed an 
agreement in January which makes 
USAF an active participant in the 
Gemini project (AW Jan. 28, p. 26). 
The degree of Air Force participation, 
and the financial support Defense Dept, 
will give Gemini, are still undecided. 
McNamara’s X-20 testimony could be 
interpreted as a justification for Gemini 
funds, rather than X-20 money. Fiscal 
1964 budget request for X-20 is SI 25 
million. These were key statements in 
his testimony: 

• U. S. must decide at some point 
which base— Gemini or X-20— it will 
cover. “At some point, we ought to 
give up covering two bases” before U. S. 
has committed itself to spending SI. 6 
billion for both. 

• Gemini is a competitive development 
with X-20 because both provide low- 
earth orbit flight with controlled re- 
entry. "Dyna-Soar docs it one way, with 
flexibility, and Gemini another.” 

• Gemini has a greater military poten- 
tial, "even though a rather ill-defined 
military potential," and it will be avail- 
able sooner than the X-20. Air Force 
Secretary Eugene Zuckert said the first 
X-20 flight is now planned for No- 
vember, 1965. First manned Gemini 
flight is scheduled about 18 months 
earlier. 

• X-20 has certain re-entry advantages 
over Gemini, but "I seriously question 
whether our nation requires that both 
programs be completed.” He said that 
although there is no clear military re- 
quirement for manned space flight, "I 
am very anxious ... to develop a capa- 


bility to put a man in space for military 
purposes, should a requirement develop 
in the next few years. Therefore, I am 
very anxious that we proceed with one 
or the other.” 

Aviation Week & Space Tech- 
nology reported the probable cancella- 
tion or cutback of X-20 last month 
(AW Feb. 25, p. 26), and the relation- 
ship of the cutback to Gemini. Some 
key USAF officials protested that the 
situation was not that critical, and that 
Gemini and X-20 are not "cither-or” 
projects. Although McNamara conceded 
that the two programs arc not entirely 
comparable because of the different re- 
entry techniques, he left little cause for 
optimism about the X-20's future. 

McNamara visited NASA's Manned 
Spacecraft Center in Houston and the 
Boeing plant in Seattle in a 30-hr. round 
trip from Washington Mar. 13 and 14. 
He was accompanied by Zuckert; Dr. 
Harold Brown, director of defense re- 
search and engineering; Dr. Laurence 
Kavanau, special assistant to McNamara 
for space; Gen. Bernard A. Schricvcr, 
commander of Air Force Systems Com- 
mand: Dr. Robert C. Seamans, Jr.. 
associate NASA administrator, and Brig. 
Gen. George S. Brown, militarv assist- 
ant to McNamara. Briefing in Houston 
was conducted by Robert R. Gilruth, 
director: his deputies, Walter C. Wil- 
liams and J. C. Elms, and James Cham- 
berlin, Gemini project manager. 

A factor that could complicate can- 
cellation of X-20 is Boeing's role as 
prime contractor. Bitter feelings have 
arisen in Congress because of the award 
of the F-l 11 (TFX) contract to the 
General Dynam ics-Grum man team after 
four military source selection boards had 
unanimously recommended that Boeing 
build the fighter (see p. 26). 

A gradual cutback could be accom- 
plished bv reducing X-20 to a compo- 
nent feasibility program, much like the 
Aerospace Plane program now under 
way. In this manner, funding would be 
reduced significantly without the shock 
of an outright cancellation. 

Another complication is the recent 
statements by NASA and Air Force 
leaders on the need for technology that 
X-20 will generate. 

James E. Webb. NASA administra- 
tor. recently said in Wichita that "Dy- 
na-Soar has been the vehicle considered 
most useful for studying high-speed re- 
entry with a maneuverable capability.” 
Webb said Defense Dept, and Air 
Force are involved in deciding the fu- 
ture of the program, and he declined 
to discuss its continuance. He said, 
however, that X-20 re-entry features are 
quite important in advancing technical 
knowledge. 


Webb had approached McNamara 
earlier with a plan for greater NASA 
participation in the program, particu- 
larly in funding. It is considered highly 
unlikely, in view of McNamara's testi- 
mony, that Congress would approve a 
NASA-managed X-20 program. The 
reasoning would probably be that if the 
technology is not worth $800 million to 
Defense Dept., it is not worth it to 
NASA. 

Dr. Seamans also supported continua- 
tion of X-20 during House space com- 
mittee posture hearings. 

Strongest support for the program 
came before the same committee in 
testimony by Lt. Gen. James Ferguson, 
deputy USAF chief of staff for research 
and development. “I can assure you 
that the Air Force does, has and will 
stand up and fight for Dvna-Soar. Wc 
think it is a most critical part of the 
national space program,” he said. 

USAF Split 

While Air Force speaks with a single 
public voice on the merits of X-20, the 
service is split on whether it can or 
should make it an issue in the face of 
impending budget cuts. 

One faction is firm in its position that 
X-20 is so important that its funding 
should not be cut. and that Gemini is 
not a suitable alternative. Another fac- 
tion agrees with McNamara: the pro- 
gram is valuable, but is not worth S800 
million to obtain the maneuvering re- 
entry and radiation-cooled structure 
technologies that will come of it. The 
latter group feels Air Force should give 
up X-20, shift the funds to Gemini and 
eventually conduct its own manned 
space flight program based on Gemini. 

A splinter group supported by some 
members of both factions feels that if 
X-20 is canceled, the money should be 
diverted to a vastly-expanded hyper- 
sonic cruise vehicle program— the Aero- 
space Plane— which could establish X-20 
technology and significantly advance the 
state of the art across the space tech- 
nology spectrum. 

The over-riding Air Force position, 
however, is to demonstrate that there is 
a military manned space flight mission. 
Air Force had hoped to get both X-20 
and Gemini spacecraft to accomplish 
these demonstrations. The reasoning be- 
hind the position that Gemini is not a 
suitable X-20 replacement, in addition 
to its limited maneuvering flexibility, is 
the X-20’s greater versatility. The X-20 
would also have more room for equip- 
ment and men. It had been planned to 
increase the number of pilots to three, 
and to use the glider as a testbed for 
the reconnaissance and ferreting compo- 
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British to Reorganize Fighter Command 


By Herbert J. Coleman 

London — Royal Air Force Fighter 
Command will be reorganized into 
three new control sectors, Secretary of 
State for Air Hugh Fraser told Parlia- 
ment. Tied in with the reorganization 
will be the elimination of two units that 
distinguished themselves during the Bat- 
tle of Britain— No. 11 and No. 12 
Groups. 

Fraser said the decision to reorganize 
Fighter Command tactics is related to 
a shift in emphasis from the manned 
bomber to the missile. The three new 
sectors will cover Scotland, the north 
and the east of England. Sectors, 
Fraser said, will be set up to handle 
day-to-day training and operations under 
control of a command headquarters. 

Even though the threat has shifted 
from the manned bomber. Fighter 
Command will be needed to prevent 
reconnaissance and to deter and pre- 
vent jamming of the United Kingdom 
radar system, Fraser continued. For 
these tasks, the command will get ad- 
vanced versions of the English Electric 
Lightning jet fighter, equipped with 
the de Havilland Red Top heat-seeking 
air-to-air missiles. In addition, new ra- 
dars are being brought into operation 
for both military and civil control, in 
conjunction with the BMEWS site at 


Fylingdalcs which will become opera- 
tional this summer. 

Fraser said there will be no cutbacks 
in Bomber Command as the major nu- 
clear deterrent, but he was subjected to 
some criticism regarding the so-called 
new strategic concept of the TSR.2 
strike reconnaissance fighter now being 
built. 

Fraser declined to reveal any details 
of the TSR.2, particularly when pressed 
for its eventual range, other than to say 
it would have a long range and the abil- 
ity to operate from grass or semi-pre- 
pared surfaces. When reminded that in 
1959 the airplane was described as a 
support weapon for the British army, 
and had now become a strategic weapon 
carrying a nuclear deterrent, Fraser rc- 

"It is a very complex and advanced 
weapon with considerable versatility 
which includes both strategic and tacti- 
cal capability.” 

In a pointed reference to one of the 
government's sharpest critics on defense 
policies, Fraser said: “I am sorry that 
the honorable member for Dudley [Mr. 
Wigg] is not present. The other day he 
suggested that the TSR.2 would not fly, 
I believe that it will be flying within the 
next 12 months. 

"I am sorry that the honorable gen- 
tleman is not present for other reasons. 


But, as a close student both of racing 
and of defense matters, he is perhaps 
—as I see racing is shortly beginning 
again— paying more attention to Ruff's 
guide to the turf than to Aviation 
Week.” 

Fraser added that the TSR.2, com- 
bined with the Hawker P.1154 vertical 
takeoff and landing strike fighter for 
RAF and the Royal Navy, which will 
replace the Hawker Hunter and the de 
Havilland Sea Vixen, will enable Great 
Britain to maintain its NATO contribu- 
tion and will be the backbone of 
Britain's tactical strike power in sup- 



Regarding RAF Coastal Command, 
now equipped with the Shackleton 
maritime reconnaissance bomber, Fraser 
said a “great deal of thought" has been 
given to its eventual replacement. Al- 
though the characteristics of the re- 
placement can be easily defined, he ex- 
plained, the matter of its electronic 
countermeasures equipment is more dif- 
ficult to anticipate. 

In a broader context, Fraser told the 
House that outside Europe, there will 
be: 

• Continuing need for British fighters 
in the conventional interceptor role and 
this will remain in effect for many 

• Bloodhound Mark 2 will be used for 
anti-aircraft protection on all of Britain’s 
main bases overseas, with the weapon 
entering service early next vear. 

• Continued buildup of Transport 
Command, with future emphasis on 
the VTOL tactical transport, the Glos- 
ter Whitworth AW-681 (AW Mar. 11. 
p. 303). Fraser said that in the last 
24 months. Transport Command has 
received 5 de Havilland Comet 4 jets, 
30 Gloster Whitworth Argosy turbo- 
props, and 20 Westland Whirlwind and 
1 5 Belvedere helicopters. 

In a discussion of the Royal Navy 
estimates, C. I. Orr-Ewing, the civil 
lord of the Admiralty, said Britain’s 
Polaris program could initially involve 
construction of four submarines. Weap- 
ons would be purchased from the U. S. 
with the exception of the nuclear war- 
heads and, possibly, the re-entry bodies. 

Orr-Ewing said three British firms 
have been asked to bid on the sub- 
marine contracts— Vickers, Ltd., of Bar- 
row; Cammell Laird, of Birkenhead, and 
Scotts Shipbuilding and Engineering of 
Greenock. The job will go to two of 
the three firms. Each will build two 
boats. Orr-Ewing indicated that Vickers 
will be selected as one firm because of 
its extensive experience in construction 
of nuclear submarines of the Dread- 
nought class. 



AVIATION WEEK & SPACE TECHNOLOGY, 


18, 1963 



Photo sequence shows recent test firing of Army /Marine Corps Redeye surface-to-air defense missile from bazooka-tvpe shoulder launcher. 


First Photos Show Test Firing of Redeye Missile 




First ASSET Launch Scheduled in August 


By George Alexander 

Cape Canaveral, Fla.— First delta- 
wing ASSET re-entry test vehicle is 
scheduled for launch here in August, 
using a Thor IRBM as the launch ve- 
hicle. 

Six gliders will be flown in the Air 
Force ASSET (aerothcnnodvnamic-elas- 
tic structural systems test) program, in- 
cluding four thermodynamic and two 
thermoelastic models. Originally, the 
program called for seven gliders (AW 
Feb. 5. 1962, p. 50)— two thermody- 
namic. three structural and two thermo- 
clastic models— but USAF decided to 
combine the test objectives of the dy- 
namic and structural models in otic 
group of four vehicles. 

Thermodynamic models will provide 
data on temperatures, heat fluxes and 
pressure distributions on a lifting body 
during re-entry. Thermoelastic models 
will provide information on high-speed 
bending moments and degradation of 
structures under high g-loads and heat 

Both categories of models, being 
built by McDonnell Aircraft Corp.. 
will be 78.17 in. long, with a span of 
54.88 in. 

Thermodynamic models will weigh 
about 1,100 lb. and the clastic models 
about 1,200 lb. 

Glider Construction 

All six gliders will be of the same 
basic construction: zirconia nose cap. 
molybdenum nose skirt, molybdenum 
base or underbodv, columbium fixed- 
flap (also referred to as the ramp by 
project personnel) and forward conic 
section, and graphite leading edges. The 
entire vehicle will be coated with a 
ceramic substance to prevent oxidation 
of the refractory metals. 

Thennodynamic models will be flown 
first. First dynamic model will be lifted 
to an altitude of approximately 175,000 
ft. by a Douglas Aircraft Co. Thor. It 
then will re-enter at approximately 1 3,- 
000 fps. 

Lower surface of the glider will 
mount about 140 sensors to record tem- 
perature and pressure data. 

Second, third and fourth thermody- 
namic models will be launched by a 
Thor plus a second stage. The latter 
stage will be basically a modified version 
of the National Aeronautics and Space 
Administration's Delta second stage 
and will be powered by an Aerojet- 
General AJ-10-118 liquid-propellant 

ese vehicles will be flown to alti- 
tudes between 195,000 and 230,000 ft. 
and then will re-enter at approximately 
18,000 fps. 


Project officials expect temperatures 
of about 4.000F on the nose cap, 
2.000F on the lower body and about 
3.000F on the wing leading edges. Two 
of these four gliders will be flovyn at 
an angle of attack slightly greater than 
30 deg. and the other two at a slightly 
lower angle. Down-range distance 
reached by these vehicles should be 
around 2.295 naut. mi., with the excep- 
tion of the first ASSET glider, which 
should reach onlv about S00 naut. mi. 

Fifth and sixth models will be tlicr- 
moelastie vehicles and will be flown to 
altitudes of about 165.000 ft. by Thors 

These ASSET gliders are undergoing 
final design, but a decision has been 
made to mount a movable flap on the 
aft end of the vehicle to induce flutter 
during re-entry. 

Range of these gliders will be about 

Attitude Control System 

All six gliders will include an atti- 
tude control svstem. using hvdrogcn 
peroxide as fuel. Pitch, roll and yaw 
jets, ranging from 2- to 5-lb. thrust, 
will be mounted in the aft end of the 
vehicles. 

They will not be used on the elastic 
models, since flutter is planned in the 
flight profile. 

Each model will carry a liquid auto- 
matic dcstruct system. The liquid ex- 
plosive is Acrex. developed by Aerojet. 



and requires both high pressures and 
high temperatures for detonation. Un- 
controlled flight of an ASSET vehicle 
would satisfy these requirements. 

Liquid explosive will be mounted in 
the left wing of each glider so that the 
Air Force can plot a downrangc tra- 
jectory close to the islands off the coast 
of Florida. 

Should the ASSET glider lose con- 
trol. the left wing would be automati- 
cally blown off and the vehicle would 
veer in that direction, away from in- 
habited islands, and out toward the 

Air Force wants the ASSET vehicles 
to fly as close as possible to these down- 
range Atlantic Missile Range tracking 
stations for telemetry reasons. Data will 
be transmitted on a real-time basis 
through the plasma sheath which sur- 
rounds any re-entering body. Thermo- 
dynamic vehicles will carry both an 
X-band and VHF transmitter: the 
elastic vehicles will carry only the VHF 

ASSET recovery system is being de- 
veloped by Northrop Corp.’s Ventura 
Div. It will consist of an approximate 
20-ft. long canvas-treated sleeve with a 
6-ft.-dia. sphere attached to one end. 

Drogue chute will pull the entire 
assembly out from the rear of the glider, 
where ambient air will inflate the sleeve, 
which attaches to the aft end of the 
glider, and the sphere. Air trapped in 
the sphere will prevent the glider from 
sinking before recovery ships reach the 
impact area. 

Rotating Crews 

McDonnell is understood to be plan- 
ning assignment of two rotating crews 
for the program, each consisting of 
about 20 engineers and technicians and 
each man with a particular sphere of 
competence. 

First McDonnell crew will follow the 
first, third and fifth ASSET vehicles 
through manufacture, test and flight. 
Second crew will be responsible for the 
second, fourth and sixth gliders. In- 
terval between launches, if they are 
successful, is expected to be three to 
four months. 

Thors to be used in the ASSET pro- 
gram were formerly emplaced as wea- 
pon systems in the United Kingdom. 
At present, it is unclear whether NASA 
will allow USAF to buy three AJ-10-1 1 S 
engines off the Aerojet production line 
or whether they will have to be ordered 
as additional units. If the latter occurs, 
launch of the second ASSET glider — 
the first to be launched by the two- 
stage launch vehicle configuration— 
could be delayed until the engine could 
be made available. 
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Hughes LOH Shown in First- Flight Photo 

Ol I6-A, Hughes Tool Co.’s entry in Army's competition for a light observation helicopter, 
has accumulated about five hour's of flight time at speeds up to 85 mph. in the first three 

Allison T63 gas turbine engine. is programed to exceed HO mph. Evaluation of the OH6-A 
bv the Army, along With competing entries of Bell s OH4-A and Hiller’s OI15-A (AW 
Mar. 11, p. 256), will begin late this year. 

Early Formation of Comsat Staff 
Planned; Incorporators Confirmed 


Washington— Communications Satel- 
lite Corp. plans to assemble a staff as 
rapidly as possible in order to transform 
the company into an effective going 
concern, Sam Harris, vice chairman of 
the 14 incorporators, reported last week 
lo the Senate Commerce Committee. 

The recent selection of Leo D. 
Welch as chairman and chief execu- 
tive officer and Joseph V. Charvk as 
president and chief operating officer 
paved the way (AW Mar. 4 p. 25). 
Welch’s salary is SI 25,000 a year and 
Charyk’s is S80.000. it was disclosed. 

Harris and the 1 3 other incorpora- 
tors. including Welch and Charyk, ap- 
peared before the committee in con- 
nection with Senate confirmation of 
their nominations. This was quickly 
and unanimously recommended by the 


Congressional concern expressed at 

to which tfic new private profit-making 
company will assume the financial 
burden of research and development 
in the communications satellite field. 
Several senators joined Sen. John O. 
Pasture (D.-R. I.) in voicing skepticism 
that National Aeronautics and Space 
Administration should continue sub- 
stantial work that will profit the private 
investors of Communications Satellite 
Corp. (AW Feb. 25 p. 30). 

Sen. MikcMonroney (D.-Okla.) noted 
that presumably these investors will in- 
clude manufacturers who arc also mak- 
ing profits under NASA contracts for 
communications satellite development. 
NASA’s Fiscal 1964 budget earmarks 
S55 million for work in the communica- 
tions satellite area. 


Harris told the committee that 
financing of Communications Satellite 
Corp.’s research and development pro- 
gram has not yet been considered. He 
noted that the key decision confronting 
the incorporators is whether the com- 
pany should establish its own capability 
or farm out contracts to other organiza- 

I Ie commented that “very substantial 
technical problems still must be solved 
before a technically and economically 
sound commercial satellite system can 
be launched. Accordingly, we would 
welcome any research by other private 
interests or the government, undertaken 
in pursuit of their own objectives, which 
would help to solve these critical prob- 

Other Incorporators 

In addition to Harris, a New York 
attorney; Charyk, former under secre- 
tary of the Air Force; and Welch, who 
will leave his position as board chairman 
of Standard Oil of New Jersey Apr. 1, 
the incorporators are: 

John T. Connor, president, Merck 
and Co.; George J. Feldman, attorney 
and director of Mastan Co.; Beardsley 
Graham, president Splindletop Re- 
search. Inc.; F.dgar F. Kaiser, president. 
Kaiser Industries Corp.; David M. Ken- 
nedy. chairman. Continental Illinois 
National Bank & Trust Co.; George L. 
Killion, president, American President 
Lines; A. Byrne Litschigi. Florida at- 
torney: Leonard 11. Marks and Bruce G. 
Sundlun, both Washington, D. C. at- 
torneys; Leonard Woodcock, vice presi- 
dent, United Auto Workers; and Sidney 
Weinberg of Goldman, Sachs and Co. 

Charyk and Graham will direct the 
corporation’s technical programs, Harris 
said. 
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Motor Failure Dooms First TAT Launching 

Los Angeles— First launch ot USAF Space Systems Div.'s thrust-augmented Thor 
(TAT) booster, topped by an Agena D spacecraft with a Discoverer payload, resulted 
in destruction of the vehicle recently at 145,000 ft. altitude by the range safety officer 
at the Vandenberg AFB launch site. 

TAT configuration is designed to provide a substantial boost capability for space 
payloads and afford initial launch research data for the Titan 3 space booster (AW 
Nov. 26, p. 23). TAT is comprised of a Douglas Thor core surrounded by three 
strap-on Thiokol XM-33 Castor solid-propellant motors. 

One of the solid motors did not ignite because of a failure in its electrical system 
circuitry. This resulted in an asymmetrical thrust vector and weight-distribution 
condition in the TAT vehicle, initially compensated for to some extent by Thor 
guidance. Two of the X\l-33s burned for about 30 see. and were jettisoned at about 
70 see. after liftoff. The third XM-33. unburned. could not be jettisoned because the 
motor's dead electrical circuit could not trigger the event. 

At 130 see. after liftoff, when the vehicle had reached 135,000 ft., the degree of 
deviation from the programed flight path prompted the decision to dcstruct. 

However, the launch demonstrated the feasibility of the basic configuration of the 
liquid core vehicle complemented bv strap-on solids. 

Jettison of the solids hod been deliberately delayed until 30 see. after their pro- 
gramed bumout to ensure that separation would occur without a spinning motion 
that might result in collision with the Thor core. Separation of the two XM-33s was 
precise, and for the second launch of the TAT vehicle, the jettisoning of the solid 
motors may be programed only five seconds after burnout, to minimi/e the period for 
carrying the dead weight of the burned motors. 

Launch sequence for the TAT launch calls for the Thor to ignite first. When it 
develops sufficient thrust to lift the vehicle off the pad. a sensor triggers the ignition 
of the three solid strap-on motors, so that all four components of the vehicle booster 
svstem burn snnnltaneouslv. 

Thrust of the Thor is approximately 170,000 lb. This is augmented by a thrust of 
about 160,000 lb. from the combined battery of three solid motors (about 53.300 lb. 
each). This provides 330,000 lb. total thrust for TAT, a capability approaching that 
of the standard Atlas launch vehicle, which develops about 390,000 lb. thrust. 


Nuclear Blast Detection Satellite 
Flight Testing lo Begin This Fall 


By Katherine Johnsen 

Washington— Flight testing of Vela 
Motel satellites for the detection of nu- 
clear explosions in outer space is sched- 
uled to start this fall. 

A series of five launches of two satel- 
lites each, in tandem, is planned. The 
shots will be timed to allow incorpora- 
tion of improvements indicated by the 
previous launch. 

The first set of flight instrumenta- 
tion and payload equipment, devel- 
oped by Sandia Corp. and the Los 
Alamos Scientific Laboratory, is now 
being delivered to Space Technology 
Laboratory, the spacecraft contractor. 
Aerospace Corp. is the systems manager. 
$27. 5-Million Budget 

The program has a $27. 5-million bud- 
get for Fiscal 1964. It has been al- 
located a total of $49 million since 
early 1961, when design work began, 
through Fiscal 1963 (AW Aug. 7. 1961, 
P- 33). 

Representatives of Advanced Re- 
search Projects Agency, which has 
c g zi :e of Vela Hotel, were op- 


timistic in a report to the Joint Atomic 
Energy Committee that an operational 
system with a very high probabilitv of 
detection and identification could be 
achieved and at a cost substantially 
lower than fonncrly estimated. 

Dr. Alois W. Schardt, deputy direc- 
tor of ARPA's nuclear test detection 
office, said that the previous estimate of 
$100 million a year operational cost 
would eventually be lowered to $20 to 
$30 million a year. He estimated the 
construction cost, including launching 
pads and telemetry installations, at $300 
million. 

Dr. Schardt gave these reasons for the 
cost reduction: 

• Vela Hotel will take advantage of the 
longer lifetime in orbit being estab- 
lished for commercial satellites and the 
continuing improvement in the ratio of 
launch successes to failures. 

• Ground-based detection techniques 
are proving reliable in detecting tests 
conducted in "earth-moon space." 
Tliis means that a satellite system would 
be required to cover primarily only deep 
space and fewer than six satellites would 
be required. 


Air Force Maj. John A. Poulson, 
chief of ARPA’s Vela Hotel branch, 
told the congressional committee that 
piggyback flights of equipment and in- 
formation obtained during high altitude 
tests have corroborated estimates "and 
increase our confidence that the instru- 
mentation under development . . . can 
be reduced to practice through straight- 
forward engineering effort." 

Major Objective 

A major objective of this year’s flight 
tests is to obtain data on outer s|>acc 
natural phenomenon which can give a 
"false alarm” of a nuclear detonation. 

The Vela Hotel spacecraft, costing an 
estimated $350,000. is a regular poly- 
hedron with 20 equilateral triangular 
surfaces, relatively easy to fabricate. 
X-ray detectors are located at the ver- 
tices. Solar cells for the power supply 
cover the triangular surfaces. 

Two spacecraft will be enclosed with- 
in a glass-fiber radio frequency-trans- 
parent nose fairing, split lengthwise into 
a two-section clamshell to facilitate jet- 
tisoning. 

For the first two weeks in orbit, each 
spacecraft will be tracked and the te- 
lemetry transmission recorded continu- 
ously in real-time. After initial data 
demands have been met, the require- 
ment for continuous real-time data will 
be relaxed. The electric logics associ- 
ated with the payload will perform a 
screening process and only the most 
significant of the real-time data will be 
stored in the memory system for peri- 
odic read-out. 

Air Force is now in the process of 
establishing an orbital control and data 
acquisition station on one of the islands 
of the Seychelles group in the Indian 
Ocean to assure maximum infonnation 
on solar flares from the satellites. Na- 
tional Aeronautics and Space Adminis- 
tration is also participating in monitor- 
ing the Vela Hotel satellites to obtain 
data on solar emanations for the Apollo 
program. 

Detector Types 

Each spacecraft will contain three 
types of detectors: ten X-ray detectors, 
six gamma-ray detectors, and a two- 
element neutron detector. Primary' 
emphasis is on the X-ray instrumenta- 
tion, since most of the energy in a 
nuclear explosion is in the X-rays, giv- 
ing X-ray detectors a very long-range 
capability. Less than one-thousandth 
is contained in the gamma-ray and neu- 
tron radiations. 

Dr. James H. Coon of Los Alamos 
Scientific Laboratory estimated a pos- 
sibility of detecting a 10-kiloton explo- 
sion at a distance equal to the diameter 
of the earth’s orbit around the sun with 
X-ray detectors. For lesser distances, the 
gamma-ray and neutron detectors would 
provide a redundant capability. 
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Individual R&D Productivity Is Declining 


By Larry Booda 

Washington— Productivity of U. S. 
research and development scientists and 
engineers is decreasing when measured 
by the money spent in these categories, 
according to John II. Rubel, assistant 
secretary of defense for research and en- 
gineering. 

In line with this trend, he said last 
week, he has made private surveys 
which show that as engineering organi- 
zations grow in size, the number of 
technical papers and patents that are 
created declines dramatically on a per 
capita basis. 

Rubel showed figures indicating that 
the cost of research and development 
for each technical man has been in- 
creasing since shortly after World War 
2. This trend is a consequence of in- 
creased government expenditures for 
research and development, he told a 
two-dav symposium of the National Se- 
curity Industrial Assn. here. 

Federal participation in research and 
development has grown to 75% of all 
monev spent for this purpose in the 
U. S.. he said. The federal share in- 
creased from about half of the total 
$1 billion spent in 1941 to $1 billion 
of the SI. 5 billion spent in 1945, to 
$1 .8 billion out of S2.45 billion in 1950. 
S4 billion out of $6 billion in 1955 and 
S9.2 billion out of S14 billion in 1960. 

Federal expenditures for research and 
development have grown an average of 


10% per year over the past 10 years, 
he said, but the growth since 1958 has 
been much more rapid than that. Dur- 
ing this period, government appropria- 
tions have increased by $6 billion, 
doubling federal support for research 
and development. 

Until 1958, the Defense Dept, ex- 
penditures in these categories, including 
money spent by the Atomic Energy 
Commission and other defense-related 
activities, amounted to 90% of all fed- 
eral outlays for research and develop- 
ment. But since then, Rubel pointed 
out, the large growth of the National 
Aeronautics and Space Administration 
budget has reduced the Defense Dept, 
share to 60%. The Defense Dept, 
share in dollars, however, increased 
more than $2.5 billion between 1958 
and 1964— a 50% increase. 

Rubel pointed out that the shift in 
emphasis from private to public sup- 
port is accompanied by corresponding 
shifts in the character and distribution 
of that support among industrial con- 
cerns. Industry performs 80% of the 
federally supported work, while govern- 
ment activities account for 1S% and 
non-profit institutions 2%. 

Government research and develop- 
ment expenditures for aircraft, missiles 
and space activities, and electrical equip- 
ment amount to 83% of the total. If 
motor vehicles, machinery and chemi- 
cals arc added the figure rises to 94% . 

Four companies account for 297,' of 


the government research and devel- 
opment spending, and the first eight 
account for 41%. Forty companies 
handle 86% of the business. In pri- 
vately-financed research and develop- 
ment, the 41 % is spread over 40 com- 
panies. and 200 firms account for 80%. 

Rubel also explained that the rise 
in the number of personnel capable 
of performing research and develop- 
ment work is only 7% per year. If the 
appropriations rise faster than that, he 
added, the cost per technical man is 
bound to rise, but not necessarily his 
productivity. In fact, he said, no mat- 
ter what type of index is used, the “cost 
per technical man-year” goes up. 

If this rise were to stimulate under- 
graduate and graduate enrollments, he 
said, it could be justified. But there is 
no evidence that the rising costs for 
scientific and engineering work has af- 
fected college enrollments, he said. 
Those enrollments reached about one 
million m 1960. Although they have 
increased in number, the percentage to 
the entire population remains the same. 
The number of scientists and engineers 
has doubled approximatelv everv 12 
years since 1900. 

Rubel attributed industrial growth 
in five areas to research and develop- 
ment spending. They are: 

• Productivity. Automation has caused 
rapid rises in industrial production rates. 
Scientific factory management has also 
contributed. 

• New products. Television, pyro- 
ceramic materials, nuclear-powered 
submarines and ships and rocket en- 
gines are in this category. 

• New technologies. T ransistors, etched 
circuits for electronics, masers, infrared 
detection and propagation and radar 

• New techniques. Systems engineering 
and operations analysis (such as PERT 



• New industries. Data processing, elec- 
tronics and solid propellants were men- 
tioned. 

Rubel acknowledged that the bulk of 
original thinking and the facilities for 
accomplishing research and develop- 
ment come from industry, regardless of 
the source of funds. Without the help 
of industry, the revolutionary develop- 
ments in weapons would not have been 
possible, he said. 

lie said that \SI.\ could be of help 
in improving utilization of manpower 
resources, the application of new knowl- 
edge and techniques on a broader scale 
and improving communications be- 
tween the government and privately- 
supported segments of the research and 
development effort. 



First Project Little Guy Cockpit Mockup Shown 


Prototype light aircraft cockpit developed by Federal Aviation Agency as part of Project 
Little Guy has large pictorial navigation display in the center with linear engine gages, 
airspeed indicator and altimeter. Heading indicator is a circular device in a horizontal plane. 
Cockpit will be tested in light aircraft simulator at National Aviation Facilities Experi- 
mental Center, Atlantic City (AW Feb. 18. p. 115). 
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LeMay Sees Offensive Space Force Need 


Washington— Soviet Union's space 
program “is entirclv military and it 
soon will be necessary for the U.S. to 
respond to this threat by developing of- 
fensive as well as defensive space vehi- 
cles, Gen. Curtis E. LeMay, Air Force 
chief of staff, told Congress in hearings 
released last week. 

Gen. LeMay said it was not foresee- 
able just when offensive military space 
systems would be needed. But he said: 
"I am sure they will come." By con- 
trast, civilian leaders in the Defense 
Dept, have been skeptical that offensive 
space weapons ever will prove as prac- 
tical as earth-based ones (AW Sept. 1 0, 
p. 25). Their main interest so far has 
been in military communication and re- 
connaissance satellites and defensive sys- 
tems such as satellite interceptors. 

After declaring that “it is my personal 
belief that the Russian space program is 
entirely military," Gen LeMay told the 
House Armed Services Committee: 

. . We can't really define an offensive 
weapon for use in space that will be 
more efficient and less costly than one 
we could do the same job with on the 
ground or in the air. I do think that 
we have to get up there and find out 
what the situation is, and then these 
will come along. The weather system, 
the space tracking, the warning systems 
and things of that sort are a little clearer 
to us with the state of the art being 
what it is right now. Therefore, we can 
go for those things. 

"But on the offensive side of the pic- 
ture, it is still pretty hazy. But I am 
sure they will come. And we are inter- 
ested in them." He said the Air Force's 
five-year program “will lead toward 
these articles." 

Gen. LeMay said the U. S. is at about 
the same stage in space science that it 
had reached in aeronautics in 1912. 
“No one then," lie said, "could foresee 
the transportation systems that would 
evolve from the crude airplane we had 
at that time, or the weapon systems that 
have evolved from it or the change in all 
of our lives that aeronautics has brought 

“We arc in the same position as far 
as space is concerned now. Wc just can't 
define it accurately. The only thing I 
know is that we arc going out there, 
and I am sure there arc going to be 
military chores for us to perform out 
there if we are going to protect our 
rights and maintain peace in that en- 
vironment." 

Defense Secretary Robert S. McNa- 
mara said during the same hearings that 
Defense Dept, is studying military space 
systems. “At the present time," he said, 
“we see no advantage to space-based 
systems compared to surface of the 


earth or atmosphere of the earth based 
systems.” 

Other highlights of the House Armed 
Services Committee testimony: 

• Advanced aircraft. Gen. LeMay said 
that, although he has not been able to 
convince McNamara or the President 
of the continued need for manned 
bombers, studies were proceeding on 
several advanced types of aircraft (see 
box, p. 39). 

“I have spent a lot of time trying to 
convince the Secretary of Defense on 
the subject of manned bombers," Gen. 
LeMay said. "I have not been able to 
convince him or the President. I think 
I have convinced a lot of other people, 
but they make the decisions. And I 
have no other choice except to be a 
good soldier and carry them out, and 
that is what I am doing." 

Gen. LeMay said the Aerospace Plane 
may well be the successor to the USAF- 
North American RS-70. but he held 
out little hope for early development of 
a nuclear-powered aircraft. “We have 
not lost all faith in atomic power," Gen. 
LeMay said, “but as far as wc can see 
now" nuclear powerplants are not com- 
petitive with chemical fuels. Air Force 
is studying a long endurance subsonic 
aircraft and an aircraft designed for 
low-altitude penetration. 

• Soviet Tn-95 Bear. McNamara said it 
is absolute baloney to call this the 

best bomber in the world, as was done 
recently on a television program. He 
said the Bear has an unrefueled range 


Washington— Kennedy Administra- 
tion's new military budget passed its 
first congressional floor test last week 
when the House authorized more than 
requested for aircraft, missiles and ships 
in order to finance additional RS-70 
bombers and nuclear-powered attack 
submarines. 

House added SI 34,000,000 to the 

512.229.500.000 requested for procure- 
ment and S363.700.000 to the 53,129.- 

191.000 requested for research and de- 
velopment. All told, the House author- 
ized SI 5.856,391,000 for procurement 
and research in Fiscal 196-1 for aircraft, 
missiles and ships. 

Increases voted bv the House show 
continuing concern about the life of 
the manned bomber and the threat 
posed by Soviet nuclear-powered sub- 
marines. House Armed Services Com- 
mittee sent the bill to the floor with a 
recommendation to build five Air Force- 
North American RS-70s rather than the 


of 7,800 mi. carrying a 25,000-lb. 
bomb load. vs. 8,900'mi. for the Boeing 
B-52. The Bear has a maximum speed 
over the target of 435 kt. at its optimum 
bombing altitude of 41,000 ft,, whereas 
the B-52 with the same bomb load has 
a speed of 467 kt. over the target at its 
optimum bombing altitude of 46,000 
ft.. McNamara said. He said the U. S. 
also has “far greater refueling capabili- 
ties," and said: “. . . it is interesting to 
me how very limited a manned bomber 
capability the Soviets actually possess." 

• Solid vs. liquid rockets. McNamara 
said lie was "completely persuaded of 
the advantages of solid fuel missiles in 
the category of Minutcman and Polaris” 
and "I lean toward" solid fuel for 
USAF-Martin Titan 3 class boosters. "I 
think it is fair to say the development 
of solid fueled launchers with rated 
capacities equivalent to that of Titan 
3-that is to say a capacity or capability 
of putting roughly 25.000 lb. into a low 
earth orbit— is a technology that has not 
been fully developed." 

• Tactical aircraft alternatives. "The 
Soviet air defenses of a Hawk (low-level 
missile) type may so expand and im- 
prove as to seriously reduce the effi- 
ciency of our tactical aircraft, and we 
must think, therefore, of alternative 
weapon systems to replace the tactical 
aircraft should the Soviet air defenses 
increase in efficiency." McNamara said. 
This increased capability, he said, dic- 
tates greater emphasis by the U.S. on 
surface-to-surface tactical missiles. 


three planned by the Administration. 
The additional two RS-70s would be 
equipped with a full weapons system so 
the aircraft could be tested as combat 
items rather than primarily as air- 
frames. 

The committee said it would cost 
SI. 2 billion additional to build the ex- 
tra two RS-70s, or S2.5 billion for ail 
five. "The RS-70 program should pro- 
ceed to the point where the feasibility 
of the RS-70 as a weapons system has 
been proved or disproved." the commit- 
tee said in its report. “Manned strategic 
systems must continue to play a major 
role in our militarv capabilities.” The 
committee said unless a follow-on 
bomber is developed now. "we will to- 
day sow the seeds which will produce 
our strategic bomber gap in the late 
I960's.” 

The Joint Chiefs of Staff in Sep- 
tember, 1962, unanimously recom- 
mended developing the RS-70, the 


Extra RS-70, Submarine Money 
Included in Defense Authorization 
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Future Aircraft Studies 

Washington— Air Force studies of fu- 
ture aircraft are focusing on three new 
types— a long-endurance vehicle, a low- 
altitude bomber and a high-altitude 
bomber about half the size of the North 
American RS-70. 

Gen. Curtis E. LeMay, Air Force chief 
of staff, told Congress in hearings re- 
leased last week that these studies possi- 
bly could extend the life of the manned 
bomber beyond the RS-70. The long- 
endurance, subsonic bomber could serve 
as an aerial command post, ballistic mis- 
sile carrier, long-range, air-to-air missile 
launcher or electronic intelligence and 
electronic countermeasures aircraft. 
Studies arc being carried out under the 
project name Dromedary (AW Feb. 18, 

'Hie low-altitude aircraft would be de- 
signed specifically to achieve maximum 
penetration, thus demanding both high 
speed and heavy' armament. The third 
bomber being studied would be a high- 
altitude type similar to the RS-70 "but 
using the state of the art that has ad- 
vanced in the last four or five years since 
wc started the B-70," Gen. LcMav said. 


committee said. After Army Gen. Max- 
well D. Tavlor became jGS chairman 
and Gen. Earle G. Wheeler became 
Army chief of the Joint Chiefs on Oct. 
1. another vote was taken on the RS-70 
program. The committee said every- 
one but Gen. Taylor "supported the de- 
velopment of the RS-70 at a substan- 
tially higher level of development than 
that currently planned under the pro- 
gram of the Secretary of Defense. Under 
any fair interpretation, the best military 
judgment available supports the de- 
velopment program proposed by the 
committee. 

The committee recommended auth- 
orizing the Air Force to spend an addi- 
tional $363,700,000 in Fiscal 1964 to 
expand the RS-70 program. Five 
Democratic members of the commit- 
tee dissented: Reps. Samuel S. Strat- 
ton (N. Y.), Jefferv Cohelan (Calif.). 
Otis G, Pike (N.’ Y.). Richard H. 
Ichord (Mo.), Lucien N. Nedzi (Mich.). 

"Unless the manned strategic bomber 
can accomplish something important 


Bug Negotiations 

Washington— Grumman Aircraft En- 
gineering Corp. and National Aeronau- 
tics and Space Administration last week 
completed negotiations for production of 
the Lunar Excursion Module, which will 
carry two pilots to the lunar surface from 
the Apollo command module. Cost-plus- 
fixed-fee contract is valued at $387.9 
million, and calls for production of nine 
development and 11 flight modules. 


and essential and can do it more effec- 
tively," they said, "there is no more 
obligation on the Congress to continue 
to produce the manned strategic bomber 
than there is to continue the battle- 
ship or horse cavalry . . . Whether we 
like it or not, time and technology 
arc clearly in the process of overtaking 
the manned strategic bomber as the key- 
stone of our nuclear deterrent force . . . 
The highly sophisticated electronic gear 
which is essential to make the RS-70 
system a reality appears to be as far 
away today as it was last year.” 

The additional SI 34 million added to 
the procurement account would cover 
the cost of starting construction on two 
more nuclear-powered attack subma- 
rines. This would make a total of eight 
such submarines authorized for Fiscal 
1964. the number requested by the Navy 
when it submitted its budget to De- 
fense Secretary Robert S. McNamara. 
"Our ability to contain and defeat that 
[Soviet] threat will depend on our sea 
power and its ability to protect our sea 
lanes and to deny portions of the sea 
to the Soviets,” the committee said in 
recommending the addition. “The 
primary threat to our sea power is the 
Russian submarine." 

U. S., France Agree 
On Joint Space Effort 

Washington— U. S. and France have 
agreed on a two-part space program de- 
signed to study very low frequency wave 
propagation. In another move, U. S. 
and Australia agreed on the location 
of three new tracking stations in that 
Country. 

Agreement with France calls for 
launch of two French payloads by U. S. 
Aerojet Aerobee 1 50A rockets in Phase 
1, and launch of a French satellite by 
a Scout rocket in Phase 2. Rocket 
payloads will measure electric and mag- 
netic field strengths between the al- 
titudes of 46-62 mi. The satellite will 
be launched into a low circular orbit. 
All launches will be from Wallops Sta- 

Thc program with Australia involves 
a new deep space tracking station 11 
mi. southwest of Canberra, a combina- 
tion manned flight-scientific tracking 
station at Carnarvon and a similar sta- 

Sergeant Deployment 
In Europe Scheduled 

Washington— Sergeant surface-to-sur- 
face ballistic missile battalions will be 
deployed to Europe beginning this 
month, the Army said last week. Ser- 
geant is a field artillery ballistic mis- 
sile with a range of 25 to 75 naut. mi. 

The Sergeant units will replace those 


operating the Corporal liquid-fueled 
missile, which has been operational for 

Sergeant is a single stage solid pro- 
pellant missile weighing 10,000 lb- 
capable of carrying conventional or nu- 
clear warheads. The system is mobile 
and air transportable. 

The prime contractor is Sperry Utah, 
which took over from the original prime 
contractor. Jet Propulsion Laboratories, 
in July, I960. 

News Digest 


North American Aviation-Columbus 
Redhead-Roadrunner target missile 
made its first supersonic flight Mar. 7 
at White Sands Missile Range. N, M. 
Flight, in Redhead (high-altitude) con- 
figuration, attained 10,000-ft. altitude 
and Mach 1.3 speed. Missile descended 
safely by parachute 'retrorocket system 

First deliveries of Apollo ground sup- 
port equipment have been made by 
North American Aviation's newly acti- 
vated Tulsa, Okla., facility to company's 
Space & Information Systems Div., 
Downey. Calif. NAA-Tulsa also is de- 
signing and fabricating Saturn 5 S-2 
booster ground support equipment and 
structural components, including the 
thrust structure. 

Thomas F. Dixon has resigned as 
deputy associate administrator of NASA 
and has returned to North American 
Aviation. Inc., as assistant to the presi- 
dent. J. L. Atwood. 

Two Bell 204Bs have been sold to 
the Indonesian government by Bell 
Helicopter Co. The two helicopters will 
be rushed to Indonesia by the Military 
Air Transport Service as they come off 
the production line. First will leave Ft. 
Worth by air Apr. 22, the second on 
May 10. They arc for the personal use 
of Indonesian President Sukarno. 

Navy Solar Radiation 1 satellite was 
turned back on by command Feb. 25 
after orbiting in silence for 22 months. 
The 42-lb. satellite immediately be- 
gan to transmit telemetry readout that 
showed there were no signs of deterio- 
ration in the vehicle's ability to per- 
form its basic mission, proving that it 
had withstood high radiation bombard- 

Rctircd USAF Lt. Gen. Roger M. 
Ramey, 57. former commander of the 
Fifth and Eighth Air Forces, died Mar. 

1 1 in Torrance, Calif. He had served 
as a corporate vice president of North- 
rop Aircraft, Inc., since his retirement 
in 1957. 
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AIR TRANSPORT 


British Carriers to Form Jamaican Airline 


Island government wants to use leased aircraft; air 
fare reduction is sought to stimulate vacation travel. 

By James R. Ashlock 

New York— Jamaican government has selected British Overseas Airways 
Corp. (BOAC) and Britisli West Indian Airways, Ltd. (BWIA) to establish 
a national airline for the Caribbean island. 

Move is the first step toward readjustment of Caribbean air service in con- 
formance with the recent ascension to independence by both Jamaica and 
Trinidad. The new airline is expected to be called Air Jamaica and will operate 
with leased aircraft carrying Jamaican markings. 


BOAC and BWIA were selected from 
among eight airlines considered by a 
subcommittee of Jamaica's Air Sendees 
and Airline Policy Committee. Carriers 
considered, besides BOAC and BWIA. 
were Pan American World Airways, 
Trans-Canada Airlines, Guest Aerovias 
Mexico, Trans Caribbean Airways, Irish 
International Airlines and Cunard Eagle 

trolling interest in the airline," a 
Jamaican government statement said. 
“BOAC and BWIA will acquire mi- 
nority shares of the capital. 

"Final details of these and other 
arrangements for joint collaboration are 
now being discussed with these carriers 
by the government and will be the sub- 
ject of a formal agreement," the State- 

Large Carrier 

Government said BOAC and BWIA 
best fit the criterion it had set— a large 
carrier with world-wide connections, 
preferably already operating on the ma- 
jor routes in which Jamaica is interested 
and which would give the country maxi- 

Jamaica is presently not interested in 
buying aircraft to establish a flag carrier, 
officials said, but prefers to use leased 
equipment. BWIA is already leasing 
Boeing 707s from BOAC for Caribbean 

BWIA is also important to the col- 
laboration because of its established 
rights into Trinidad. BWIA's partici- 
pation will bring the long-sought estab- 
lishment of non-stop service between 
Jamaica and Trinidad, tenninal points 
of the Caribbean island chain. 

New carrier will negotiate bilateral 
routes into New York and Miami, 
which it stands to receive from the Civil 
Aeronautics Board because of Pan 
American's rights into Jamaica from 
these points. 

It will also seek sendee into Toronto 


in exchange for Trans-Canada's Jamai- 

BOAC officials said that the venture 
will require no subsidy support from the 
United Kingdom. Tire airline will be a 
wholly Jamaican enterprise managed by 
a chairman appointed bv the govern- 
ment. The government will retain ma- 
jority representation on the board of 

No Financial Realignment 

BOAC also stressed that the ar- 
rangement does not constitute a finan- 
cial realignment with BWIA. The two 
Carriers parted company months ago, 
with BOAC maintaining only a 10% 
interest in BWIA and remaining stock 
in the airline being purchased by Trini- 
dad and Barbados. BWIA's severance 
from BOAC came amid complaints 
from Sir Matthew Slattery, BOAC 
chairman, that his airline could not con- 
tinue the support of associated com- 
panies with perennial losses like those 
sustained by BWIA. 

Although both carriers will partici- 
pate in the various responsibilities in- 
volved in the Jamaican airline, BOAC 
will probably assume the task of sup- 
plying leased aircraft while BWIA will 
concentrate more oil operations. Jamai- 
can citizens will be employed to the 
maximum possible extent, officials said, 
and will be offered opportunities for 
training in specialist fields. 

Carrier’s role in relation to the In- 
ternational Air Transport Assn, fare 
structure is a matter of speculation 
among some sources. Within Jamaica, 
opinions are strong that air fares into 
the island, particularly from the U. S., 
should be lowered to stimulate tourism. 
This would conform with the govern- 
ment’s announced intention to reduce 
the cost of tourist accommodations on 
the island. It is aiming for a doubling of 
tourist volumes within the next five 


Banking and hotel interests in Ja- 
maica have long felt that the S225 air 
fare from New York to Jamaica is un- 
realistic in view of the SI 56 ticket 
available to travelers between New 
York and Puerto Rico. Influential par- 
ties in Jamaica have maintained that 
establishment of a national airline must 
be accompanied by a downward adjust- 

“Thc job that has to be done is es- 
sentially a team effort,” BOAC officials 
said in commenting on the new air- 
line, “and the most urgent need facing 
the team is the introduction of en- 
lightened pricing policies.” 

BOAC said the reduction of tourist 
expenses in Jamaica is a vital item in 
attracting more vacationers to the is- 
land, “for lower air fares cannot alone 
achieve the substantial increase in visi- 
tors we all want to see.” 

Government said it will initiate spe- 
cial programs aimed at reducing the 
total price of a holiday in Jamaica. 

"This can be achieved only by a gen- 
eral reduction of the charges paid by the 
visitor, particularly for his (light to the 
island, for hotel accommodation and for 
ground transport," government officials 
said. “BOAC and BWIA have readily- 
agreed that the necessary support of 
other governments and carriers should 
be sought for lower promotional air 

17 Air Strips 

Jamaica currently has 17 air strips, 
ranging in size from small crop-duster 
runways to the modern jetports at 
Kingston and Montego Bay. The gov- 
ernment is also rushing completion of 
another jet-size airport at Port Antonio, 
a major tourist area on the northeast 
corner of the island. 

Jamaican government is also con- 
sidering establishment of an airline sen- 
ice to operate within the island. Re- 
searchers have estimated that a poten- 
tial of about 250 passengers daily is 
available for a scheduled intra-island 
sen-ice, growing to over 400 daily inside 
of five years. 

Trans-Caribbean and Guest are 
among those interested in the domestic 
operation, which the government has 
continually maintained must be oper- 
ated separately from Jamaica’s inter- 
national airline. Although about 40 ap- 
plications for the domestic sen-ice have 
been submitted in the past, almost all 
were discouraged by the government's 
refusal to support the operation with 
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First Japanese-Built Vertol 107-2 Delivered 

First Japanese-produced Vertol 107-2 twin-turbine helicopter was delivered to Kanki Airlines of Japan recently. The helicopters arc manu- 
factured under license agreement by Kawasaki Aircraft Co. Kanki will inaugurate sen-ice in the Kyushu region, south of Tokyo. Primary 


ALP A Threatens to Expel 4 at American 


New York-Air Line Pilots Assn, has 
threatened to expel four American Air- 
lines captains involved in negotiating a 
new contract for American’s 1,850 
pilots and 600 flight engineers (AW 
Feb. 25, p. 42). 

Expulsion petition, signed by ALPA 
President Charles Ruby and endorsed 
by the union's nine-member executive 
committee, has been submitted to the 
three-man hearing board of the union. 
The charges are that the American 
pilots are pressing for a contract with 
provisions contrary to ALPA's require- 
ments on cockpit crew standards. 

“We could carry it to the ALPA 
appeals group if the hearing board ex- 
pels us." said Nicholas J. O'Connell. 

head of the American negotiating team. 

"But things have reached such a state 
that I sec little point in doing so." 

O’Connell and others at American 
are sticking by their contract proposal, 
which the company has said is accept- 
able. It provides for a reduction in jet 
crews from four to three men. with the 
flight engineer being trained to assist 
the pilots in radio work and navigation. 
However, he would not be trained as a 
pilot with commercial and instrument 
ratings, as have the flight engineers of 
other carriers at costs exceeding S10 

In return for eliminating this expense, 
the company has agreed to certain con- 
cessions for flight crews, primarily a 
reduction in monthly flight time require- 
ments from S5 to 75 hr. on jets. 

Commercial and instrument ratings 
for the flight engineer are mandatory in 
ALPA’s three-man jet crew standards. 


which were included in contracts signed 
with Trans World Airlines, Eastern Air 
Lines and National Airlines. 

ALPA has filed for an injunction 
against American, maintaining that the 
union is the authorized bargaining body 
for the carrier's pilots and that the con- 
tract is unacceptable. 

Preliminary hearings on the injunc- 
tion arc scheduled tomorrow in the 
U. S. District Court here. O’Connell 
has also called a meeting for tomorrow 
here of the 22 local chairmen and senior 
copilots representing American's ALPA 
members in 1 1 stations. He said they 
would discuss ratification of the contract 
by American’s crews, and also the ALPA 
expulsion move. 

"The master executive councilmcn 

have told me that they arc 100% in sup- 
port of the contract." O'Connell said. 

One member of the negotiation 
group. Capt. Harold Miller or Dallas, 
has resigned. Miller said he found no 
basic fault with the contract Other than 
it did not comply with ALPA's stand- 
ards. However, this was sufficient 
grounds for dropping his support of the 
pact, he said. 

There has been growing evidence 
among American crews of dissatisfac- 
tion with ALPA. Many feci that the 
union has become dominated by fac- 
tions and “political" influences. 

United Air Lines pilots, who have the 
largest membership on the executive 
committee, arc a frequent target of criti- 
cism. United’s influence in ALPA be- 
came strong following the merger of its 
crews with those of the former Capital 
Airlines. 


“United's pilots have been against us 
all the way," one American pilot com- 
plained. "Many of us think they simply 
don't want us to bring our 600 engi- 
neers into ALPA and cut into United's 
membership advantage.” 

O’Connell, in a letter to American’s 
crews reporting on progress of the con- 
tract talks and telling of the expulsion 
threat, also blamed United's influence 
on the executive committee for many 
problems. 

Some are interpreting the expulsion 
move as a warning to all American 
pilots not to support the contract. How- 
ever, Ruby said earlier that the union 
had no desire to expel all of American's 
pilots, and asked them to reconsider 
their support of the proposed contract 
(AW Mar. 4. p. 55). 

American's flight engineers hare also 
expressed some uncertainty on the con- 
tract because of the feud with ALPA. 
and have asked for intervention by the 
AFL-CIO. parent organization of both 
ALPA and the Flight Engineers Inter- 
national Assn. 

Meeting in Los Angeles, the flight 
engineers petitioned George Mcany, 
head of the AFL-CIO. to make a state- 
ment that might help settle the dispute 
between the American pilots and ALPA. 
However, after two weeks, Mcany had 

The flight engineers are naturally re- 
luctant to sign the American contract if 
ALPA, to which they had originally 
planned to shift their membership, ex- 
pels the American pilots and engineers. 
This would leave the engineers without 
union representation. 
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The Boeing 727’s historic first flight took place 
February 9. After the flight, Boeing senior experi- 
mental test pilot. Lew Wallick, reported : “The 727’s 
performance exceeded all expectations. Her response 
to controls is instantaneous and effortless. Pilots are 
really going to like this one.” 

Performance has been so troublefree that the in- 
itial phase of flight testing, involving more than 16 
hours, was completed far ahead of schedule. Test 


programs originally planned for April were begun 
late in February, a record that documents the ex- 
traordinary built-in reliability of the 727. 

The three-jet 727, shown above taking off on a test 
flight, is an extremely versatile aircraft, able to serve 
profitably over routes ranging from 150 to 1700 
miles. It can operate from 5000-foot runways, and 
carry from 70 to 114 passengers at speeds up to 600 
mph. Its cabin is as wide as that of the 707 and 720, 


an advantage that assures maximum profit on high- 
density routes. In addition, the 727’s low operating 
cost per airplane-mile assures profitable operation 

After one of the most intensive test programs in 
airliner history, the 727 will go into service early 
next year. Already, 131 Boeing 727s have been 
ordered by American, Ansett-ANA, Eastern, Luft- 
hansa, TWA, Trans-Australia and United airlines. 






SST Simulator to Aid Traffic Study 

Washington— Federal Aviation Agency and the National Aeronautics and Space 
Administration will begin a joint study of supersonic transport traffic patterns in 
May. using a flight simulator under construction for NASA’s Langley Research Center. 

Four supersonic transport configurations, developed by NASA will be employed 
in the studv involving simulation of today’s traffic patterns and those expected in 

the 1970s. ' 

During initial stages of the program, traffic data will be collected from FAA’s 
National Aviation Facilities Experimental Center (NAFEC). Atlantic City. N. |.. 
for later use with the supersonic transport flight simulator being constructed for the 
Langley Center at Hampton. Va. Cost of the simulator is 5919.000. with N ASA pro- 
viding S669.000 and FAA S250.000. It is being manufactured bv the Electronics 
Div. of the Curtiss-Wright Corp.. East Paterson. N. J.. and is expected to be 
completed by October. 

The simulator will have a cockpit similar to that of today’s subsonic transports. It 
will have room for a fonr-man crew, a communications system and instrumentation 
for the higher speed and altitude range of the supersonic aircraft. 

Telephone and Inndhncs will link the flight simulator with the NAFEC air 
traffic simulator. The telephone will serve as simulated radio contact between the 
simulator flight crew and the air traffic controllers in the NAFEC simulator. I and- 
liucs will be used for data transmission between the two facilities, providing NAFEC 
controllers with aircraft position, altitude and radar beacon information. 

NASA and FAA pilots will man the Langley simulator, while FAA personnel will 
perform the traffic simulation at NAFEC. Hie Langley simulator will also lie used 
to test other design problems such as cockpit displays, flight control systems and crew 
requirements and procedures. 

In another development. FAA Administrator N. E. Halabv said last week that he 
hoped it would be possible for the Defense Dept, to assign a North American RS-70 
Mach 3 reconnaissance-strike bomber to FAA and NASA as a flying testbed for 
sn|>ersonic transport studies. He said the RS-70 could be used to study stability and 
control characteristics at Mach 3 speeds and the use of titanium in construction. 

Halabv also said late last week that about S19 million in addirional supersonic 
transport research contracts would be awarded soon. 

FAA All-Weather Landing System 
Office Urged by Pilot’s Report 


Washington— Creation of a special 
Federal Aviation Agency office to de- 
velop and coordinate an all-weather 
landing program has been urged by a 
Trans World Airlines pilot after a 30- 
day study of the operational problem. 

Capt. R. N. Buck, transatlantic turbo- 
jet pilot who made the study at the 
invitation of FAA. called for "more ex- 
tensive interdepartment cooperation on 
the program, but warned against repeat- 
edly adding new research ideas that 
could delay completion of the project. 

While many possible techniques look 
attractive and promising. Buck said, the 
submission of each idea to research and 
development could delay indefinitely, 
any solution of the problem. 

To avoid the possibility of such de- 
lays, the all-weather program should be 
laced under a project manager aided 
y representatives of the airlines and 
pilots, he said. 

Emphasizing the economic and safety 
requirements for an all-weather capa- 
bility, Buck said that the most danger- 
ous part of landings is when the aircraft 
is nearly in sight of the ground during 
a very low approach. At present visual 


flight must be used at these times, and 
all-weather capability would close this 
gap. giving positive control of the air- 
craft all the way to the ground and 
during roll out. 

Internationally, the all-weather pro- 
gram is of great economic importance 
when compared to the programs of the 
British and French, who arc particularly 
interested in all-weather capability be- 
cause of the heavy fogs and low ceilings 
which characterize European winters. If 
the European carriers are able to land 
in poor weather and the U.S. flag air- 
lines are not. it will put our overseas 
airlines in a bad competitive position. 
Buck said. 

FAA Administrator N'. E. Halabv 
said last week in Los Angeles that “it is 
time to design this type of system into 
the airplane from the very beginning.” 
His remarks came just before he was 
scheduled to be briefed by Douglas Air- 
craft Co. officials on their proposed 
DC-9 short-haul jet transport (AW Feb. 
25, p. 49). He said he presumed the 
DC-9 would have an all-weather capa- 
bility. 

To accelerate the all-weather landing 


program. FAA should establish a special 
airport survey team that would include 
representatives from Air Transport Assn, 
Air Line Pilots Assn, and general avia- 
tion, Buck said. The needs of all air- 
ports should be reviewed with particular 
emphasis on lighting, short runway con- 
ditions and the presence of obstructions. 

Citing the need for improved ap- 
proach and runway lighting, Buck noted 
that an FAA survey of landings showed 
that airline pilots tend to touch down 
about 1.800 ft. from the end of the 
runway rather than 1.000 ft, which is 
usually considered a safe distance. The 
measurements indicate that pilots are 
hesistant about their margin of landing 
safety during bad weather and demon- 
strate a need for visual approach slope 
indicator systems on all runways, along 
with cockpit instrumentation to show 
the aircraft’s angle of attack, he said. 

The report also dealt with the prob- 
lem many pilots face in interpreting 
NOTAMS (notice to airmen) attached 
to the end of weather reports. In their 
present form. Buck said, the NOTAMS 
expressed in coded abbreviations are of 
more help to the teletype system than 
they are to the pilot. 

FAA’s Flight Standards Service now 
has a project designed to simplify the 
minimum regulations for weather so 
that the pilot does not have to be "as 
much a lawyer as he is now,” the TWA 
pilot said. The project should be ac- 
celerated since any simplification of the 
NOTAMS will leave the pilot more 
time for such matters as considering in- 
strument approaches. 

EAL Plans Purchase 
Of DC-7F Freighters 

New York— Eastern Air Lines plans 
to obtain DC-7F cargo aircraft to re- 
place its four Lockheed Constellation 
freighters because of the DC-7F’s higher 
cube density and compatibility with ad- 
vanced loading mechanisms. 

Plans are contingent on the outcome 
of Eastern's proposed merger with 
American Airlines, officials said. Rather 
than convert five or more of its own 
DC-7s for cargo use. Eastern could pur- 
chase DC-7Fs from earners who have 
ordered jet freighters. 

Carrier sees no immediate need for 
jet freighters— its longest cargo route 
segment being only 1,600 mi. Eastern 
may have an eventual need for a turbo- 
prop freighter of approximately 65,000- 
lb. payload if volumes continue to ad- 
vance. But officials feel the Canadair 
CL-44 would not fill the need because 
of cube limitations. 

Eastern’s cargo volumes were up 
about 41% in January, and the field 
sales force has been ' expanded from 
eight to 17 men. 
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Pan Am, TWA Seek Early Merger Action 


Washington— Pan American World 
Airways and Trans World Airlines made 
another bid last week to keep alive their 
proposed merger. 

In a petition filed with the Civil 
Aeronautics Board last week, the two 
carriers requested reconsideration of a 
Board decision to defer the merger case 
until after the Transatlantic Route Re- 
newal Case has been settled (AW Mar. 
4. p. 33). 

In addition to the CAB action, the 
proposed union has been buffeted by 
a new U. S. international air policy 
that is opposed to a single carrier opera- 
tion on major routes (AW Feb. 11, p. 
38), and White House merger guide- 
lines that tend to discourage consolida- 

Another obstacle to the merger has 
been Floward Hughes, who, whether 
intentionally or unintentionally, has 
caused a one to two-year delay in the 
outcome of the case and has. in effect, 
forced a revision of the original merger 
agreement. Because Hughes defaulted 
on a suit brought against him by TWA 
(AW Feb. 18. p. 49). the airline stands 
to win a judgment from Hughes that 
could result in an increase of its net 
worth by SI 5 million or more. 

The default by Hughes, whose 78% 
controlling stock is in the hands of a 
voting trusteeship, also has indirectly 
hindered a vote by TWA stock in- 
terests, which in turn caused the Board 
to defer proceedings in the merger case. 
In its deferral order, the Board ex- 
pressed an opinion that a vote by TWA 
stockholders was impossible. 

When TWA originally approached 
Pan American with a merger proposal. 
Pan American stated it would be in- 
terested only if the surviving company 
would not be controlled by Hughes. 
TWA agreed to this and the TWA 
voting trustees said they would vote at 
the regular stockholders meeting this 

They did indicate, however, a prefer- 
ence to dclav anv public commitment 
to vote until the suit against Hughes 
reached court on Feb. 11, presumably 
to gain more leverage in working out 
a settlement with Hughes. 

The default by Hughes changed the 
complexion of the merger agreement, 
leaving the trustees in no position to 
evaluate the effects the merger would 
have on TWA stock interests. The 
default also could delay any action on 
the revised merger agreement for 
several years, since Hughes can appeal 
any default judgment rendered against 
him to the Court of Appeals and, 
finally, he could appeal the |udgment 
to the Supreme Court. 

In the joint petition for reconsidera- 


tion of the Board’s deferment of the 
merger proceedings, TWA indicated 
that the voting trustees MU be ready 
soon to take a vote on the case. The 
petition said: "TWA is now prepared 
to submit the revised merger and sale 
agreement to stockholders for their vote 
as promptly as practicable after the 
matter of reopening the sale and merger 
agreement . . . has been settled." 

TWA also said it does not agree 
with the Board’s statement that a 
definite vote on the merger proposals 
is impossible, nor with its implication 
that such a vote is required before 
Board action on the merger can be 

Many Pan American and TWA of- 
ficials do not share the optimism of this 
official language, and the feeling is 
strong that prospects for the merger are 
grim. In fact, there is some conviction 
that Hughes may offer a far larger set- 
tlement on TWA’s suit than the SI 5-20 
million reportedly discussed as a settle- 
ment out of court last fall. In such an 
event. TWA could lose all interest in a 
merger at this time. 

The first blow to the proposed merger 
was a declaration in the U. S. interna- 
tional air policy opposing the chosen 
instrument concept on major U.S. inter- 
national routes. 

The report of the Interagency Com- 
mittee on Transport Mergers, "released 
by the White I louse earlier this month, 
contains 10 criteria by which mergers 
should be evaluated by government 
agencies. Actually, the criteria repre- 
sents a summary of existing laws and 
interpretations of those laws, compiled 
into capsule form for easy reference. As 
a result, the criteria statement is being 
viewed here as an Administration re- 
minder of the many problems involved 
in the merger area. 

It warns against mergers as a means 
of solving a short-term or transitory 
problem and asks "is the proposed 
merger, in part, because of the immi- 
nent failure of one or more of the merg- 
ing carriers, and is it the most appropri- 
ate solution to this difficulty?" 

Although the report is flexible in its 
advice on mergers, and stresses that all 
unions may not necessarily be required 
to meet all criteria in order to serve the 
public interest, the tone of the report 
suggests close and critical scrutiny of 
each merger proposal. 

It will undoubtedly earn’ a lot of 
weight in the CAB's final decision in 
the American-Eastern merger and pro- 
cedural steps in the Pan American- 
TWA merger. Meanwhile, growing 
concern in Congress over the merger 
issue in general was reflected in a re- 
port by a Senate anti-trust subcommit- 


tee calling for a moratorium on rail 
mergers. 

In the CAB petition, TWA said that 
to move ahead with the route renewal 
case and defer the merger case would 
invert "the normal and logical sequence 
of these two cases and will only result 
in a fruitless and meaningless inquiry 
into the North Atlantic route struc- 

It noted that none of the interested 
parties has suggested the procedure 
adopted by the CAB, and added that a 
delay of three and one-half months in 
the route renewal case, within which 
time TWA expects to have a stock- 
holders vote, would not be detrimental 
to the public interest. 

Local Service Group 
Study Backs Subsidy 

Washington — Rapid expansion and 
improvement of local service airline op- 
erations should be considered adequate 
justification for the industry's annual 
subsidy payments, according to a recent 
study by the Assn, of Local Transport 
Airlines. 

The group said the industry's 1962 
subsidy bill of S66 million is “a small 
fraction of almost every one of the 
many other federal expenses for aid and 
special services.” The volume of sub- 
sidy being paid is far outweighed by the 
increased service. ALTA said. 

Local service traffic and commercial 
revenues have grown 45 to 65 times 
since 1957, while subsidy has expanded 
only 3! times. ALTA said. 

During the past 10 years, local serv- 
ice route miles flown have increased 
80% and the communities served have 
increased by 52%. Available seat miles 
flown and passengers carried both quad- 
rupled in the decade, ALTA said. Flight 
frequencies have been increased to the 
point where local service aircraft now 
average one landing or takeoff every 
seven seconds during an average 16-lir. 
operational day. 

ALTA cited payments to Ozark Air- 
lines in 1961 as an example of benefits 
to smaller communities made possiblc 
by subsidy. 

Ozark’s nine largest cities accounted 
for 75% of the airline's total system 
population, yet required only 2.6 % of 
the total annual subsidy support. The 
remaining 36 smaller cities, comprising 
only 25% of the population, required 
97.4% of the 1961 subside bill of S4.- 
295,500. ALTA feels that' this case ex- 
emplifies the nature of the local airline 
industrv mission and demonstrates why 
continued federal subsidy support is 
necessary. 
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FALL IN! 

New-type recorder assembles slow or random data, spaces it uniformly on tape for computers 


If your digital computer is as finicky as most, it won't 
listen to a magnetic tape that 

t al k s li k e t h is 

It will insist on characters uniformly spaced on the tape 
like this 

Which means that life can be difficult for people who 
have data that is otherwise perfectly reputable, but just 
doesn’t happen to occur at the right time intervals to 
suit the computer. 

Now comes a wonderful device that will gladly accept 
irregular data — such as the output of a teletypewriter 
or an analog-to-digital converter — and put it on mag- 


netic tape just the way the computer wants it. The 
secret is incremental tape motion. Our new recorder 
stands still awaiting each character, records it, then 
moves the tape a uniform distance to await the next. 
As a result, whether characters arrive 100 per second 
or 1 per month, they are recorded in a proper, uniform 
packing density. 

The PI incremental recorder shown here records 200 
bits per inch (556 BPI optional), a recording fully com- 
patible with the input requirements of IBM computers. 
To tell you more, we've put together a brochure fully 
compatible with the input requirements of discrimi- 
nating users. Send for bulletin #73; address us at 
Stanford Industrial Park, PRECISION 
Palo Alto 21, California. INSTRUMENT 





Amsterdam Airport Modernization 
Scheduled for Completion in 1967 


Amsterdam— Present modernization 
and expansion of Amsterdam's Scliiphol 
Airport is designed to provide adequate 
facilities to accommodate anticipated 
passenger growth and aircraft move- 
ments during the next few years. 

Estimated traffic by 1965 will total 
about 2 million passengers and 60.000 
flights plus 75.000 tons of freight annu- 
ally as compared with the 1961 totals 
of 1,505.000 passengers and 56.800 
flights in addition to a freight turnover 
of 52.500 tons. 

Corresponding estimates for 1970 are 
3 million passengers. 75,000 flights and 

140,000 tons of cargo. For 1975, they 
indicate 4 million passengers. 100,000 
flights, plus between 200,000 and 300,- 
000 tons of freight. 

Initial Redevelopment 

Initial redevelopment was begun in 
1960, and work is scheduled for com- 
pletion bv 1967 at a cost of S69,- 
450,000. ' 

This year, the project will be pushed 
ahead at an accelerated rate in an effort 
to compensate for long intervals of ad- 
verse weather during the current winter. 

Scliiphol is the technical base of 
KLM Royal Dutch Airlines and scat of 
the Fokkcr Royal Dutch Aircraft Fac- 

Thc airport authorities also would 
like to attract a number of other in- 


dustrial enterprises to the area, par- 
ticularly import and export companies 
interested in transporting their goods 
by air. "But that is yet a long way off 
and nothing has been done thus far to 
promote the plan," a spokesman for the 
airport management told Aviation 
Week & Space Technology. 

When reconstruction is complete, 
Scliiphol will extend over an area of 

3,000 acres with provision for further 
expansion if desired. It now comprises 
2.100 acres as compared with its origi- 
nal 190 acres of marshy pasture land in 
1920 when it was established. 

Modernization and extension pro- 
gram provides for a new administration 
building, a new control tower and ter- 
minal area with four 10.830-ft. long 
runways grouped tangentially around it. 
Two of the runways are now in opera- 
tion and a third under construction is 
scheduled to be completed by 1965 to 
coincide with the inauguration of the 
new terminal area. Completion of the 
fourth runway is expected by 1967 
after which the four runways will be 
used in pairs— two for takeoff and the 
other two for landing. 

The third runway now being con- 
structed in a northeasterly direction 
across one side of the terminal area 
will have connecting taxiways and hold- 
ing positions at either end. thereby re- 
ducing the distance to be covered by 


taxiing aircraft to or from the center 
of the traffic area. Future location of 

tern will generally require the aircraft to 
taxi a relatively short distance to and 
from the terminal which will be con- 
nected by ramp structures at various 
points with the four runways encir- 
cling it. 

Tlie separate taxiways will include 
centerline lighting. 

New main airport approach roads and 
additional ones, a car park for about 

5,000 vehicles and a bus terminus lo- 
cated near the terminal building are in- 
cluded in the redevelopment program 
at Scliiphol. 

Underground Railroad 

Possible construction of an under- 
ground railroad connecting the airport 
directly with a number of municipalities 
such as Amsterdam, The Hague and 
Rotterdam is being considered for a 
later date. 

New terminal building will have three 
floors designed to enable customs and 
immigration officers to handle arriving, 
departing and transit passengers sepa- 
rately. 

This plan, already in use at a 
number of other airports, is designed 
to eliminate unnecessary delays. Ground 
floor of the new terminal layout will 
handle arrivals, the first floor "will take 
care of departures. 

The latter, arriving by bus or car over- 
all elevated roadway leading to the en- 
trance of the first floor, will remain on 
this floor throughout the check-in pro- 
cedure. 

Upon leaving the aircraft, arriving 
passengers will proceed through the piers 
to the first floor of the terminal build- 
ing via covered, mobile, steel gangways 
leading to the ground floor for handling. 

During the first stage of the develop- 
ment. parking lots will be available 
alongside the piers for 25 aircraft. Dur- 
ing the second stage the area will be 
extended to accommodate 30 and on 
completion of the project in 1967 park- 
ing lots will be able to handle a total of 
45 aircraft. 

Administration Building 

Administration building will have 10 
Boors with an adjoining crew center to 
be constructed near the terminal build- 

Tlie government aviation adminis- 
trative services will be housed in a third 
structure while local air traffic will be 
controlled from the adjacent separate, 
174-ft. high tower. 

Ground traffic will be controlled by 
traffic controllers on the apron, rather 
than from the tower as at present. Air- 
port surface movement radar will be 
available for minimum weather opera- 
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Turbine Aircraft 
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1962 Operating and Traffic Statistics 


TRAFFIC IN SCHEDULED SERVICE 



Proporod by Roy 4 Ray 
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SHORTLINES 


AIRLINE OBSERVER 

► New U. S. international air transportation policy (AW Feb. 11, p. 18) had 
an indirect influence on the Civil Aeronautics Board's decision to reject the 
round-trip fare increase proposed by the International Air Transport Assn, 
traffic conference (AW Oct. 22, p. 36). Government agencies involved in 
development of the policy felt that as long as the policy is firmly opposed 
to higher fares, the U. S. should not approve any rate increases. The Board 
decision was a reflection of this feeling. 

► U. S. scheduled airlines, both domestic and international, carried more than 
half the total number of passengers handled by the world’s airlines during 
1962. According to preliminary International Civil Aviation Organization 
figures, U. S. airlines carried 59 million passengers in 1963 compared with 
110 million handled by the airlines of 90 nations. United Kingdom airlines 
were second with 7.8 million passengers. Canadian airlines carried 4.3 mil- 
lion, France 4.1 million and Brazil 3.6 million. 

► Bonanza Air Lines will petition the CAB for reconsideration of its opinion 
disapproving the carrier's purchase of three BAC 1 1 1 transports (AW Mar. 
11, p. 302). Bonanza will provide further details of the BAC 111 perform- 
ance in an effort to prove that the aircraft will reduce substantially the need 
for federal subsidy. 

► Federal Aviation Agency has adopted a S3.8-inillion program to improve 
performance of instrument landing systems (ILS) and reduce ILS shutdowns 
through the installation of waveguide localizers, new type glide slope 
antennas and localizer and glide slope monitors. 

► CAB staff group, headed by Irv ing Roth of the Bureau of Economic Regu- 
lation, has been talking with Military Air Transport Service officials on pro- 
cedures for awarding contracts to airlines, regulations governing the Civil 
Reserve Air Fleet and MATS' military operations during the Cuban crisis. 

► American Society of Travel Agents has openly criticized International Air 
Transport Assn, for failure of member airlines to enforce regulations govern- 
ing group travel discounts. ASTA charged that losses suffered by travel agents 
"as a result of customers turning to illegal groups continue to grow." 

► Aeroflot is using An-12 turboprop transports— cargo and military versions of 
the An-10-to carry heavy equipment to the interior of the Chukotsk Pen- 
insula, located just across the Bering Strait from Alaska. Loads are airlifted 
about 800 mi. from Magadan, on the Sea of Okhotsk, to the Bilibinski min- 
ing district. They include eight-ton trailer trucks, tractors, bulldozers and 
portable powcrplants. 

► President Kennedy, in a letter to Congress urging adoption of a U. S. trans- 
portation policy, recommended that legislation be enacted to make domestic 
trunk airlines ineligible for operative subsidies in the future. 

► U. S. trunk and all-cargo carriers flew 64.9 million tons of air freight in 
domestic operations in January, a 12% increase over the 58 million carried in 
the same month of 1962. 

► Russia has made another bid to Japan for the establishment of scheduled 
air service between the two countries. Five-man team from Japan Air Lines 
was to visit the Soviet Union late last week to make a technical survey of 
the possibilities of beginning such an operation. Previous talks have failed 
because of Russia’s refusal to pennit Japan Air Lines to fly into Moscow, 
and Japan has repeatedly rebuffed Soviet proposals that the air link between 
the two countries be established in eastern Siberia. 

► U. S. trunkline revenue passenger miles increased 4.7% in February com- 
pared with the same month last year. Available seat miles rose 11.5% dur- 
ing the month to depress the industry average load factor to 49.5%, a 3.2% 
drop from the previous February. March traffic has been sharply reduced as 
a result of unfavorable weather throughout most of the nation. 


► Aeroflot reports that Moscow origi- 
nated 1.3 million passengers in 1961, 
compared with 520,000 in 1958. Len- 
ingrad originated 442,000 air passen- 
gers in 1961, against 92,000 in 1958. 

► Aerospace Industries Assn, has formed 
a technical group to study the super- 
sonic transport project and provide 
technical assistance to the government. 

► Air Transport Assn, has received 
President Kennedy's “E" award for pro- 
moting exports of American products 
and developing increased tourist travel 
to the U. S. 

► Allegheny Airlines will establish a 
charter aircraft division some time this 
year. Three aircraft, a 52-passenger Con- 
vair 340 and two 40-passenger Martin 
404s, will be set aside for this service. 

► American Airlines has filed with the 
Civil Aeronautics Board a proposal for a 
round-trip excursion fare on its trans- 
continental routes at 13.5% less than 
current coach rates. Under the proposal, 
the round trip must not be completed 
in less than 12 days or more than 30. 

► CAB has denied petitions by TWA 
and Delta Air Lines requesting that 
American Airlines' new family fare plan 
be investigated and suspended until a 
decision is reached. 

► Handbook of Airline Statistics com- 
piled and published by the research and 
statistics division of the CAB’s office of 
carrier accounts and statistics has drawn 
wide-spread industry praise. The 559- 
page book is being adopted generally as 
a valuable reference work. 

► International Air Transport Assn, has 
extended its reconfirmation rules to in- 
clude parts of Africa, the Middle East 
and Turkey. Rule has been in effect in 
Europe, North America and the Far 
East for two years. 

► National Airlines will inaugurate 
Douglas DC-S jet service into Mel- 
bourne. Fla. on Apr. 28. It will be the 
first jet sen-ice into the Cape Canaveral 
area. Melbourne is 20 mi. south of the 
Cape. 

► Sabena, Belgian airline, has sold two 
of its Douglas DC-6B transports to the 
Swedish company Transair. 

► Western Air Lines has asked the CAB 
for approval to adopt a group fare plan 
on its routes between Los Angeles and 
Portland and Seattle. 
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REPORT AFTER 29,000 HOURS 
ON AIRWORK OVERHAULED ROLLS-ROYCE DART ENGINES 
"RELIABILITY: EXCELLENT. . . OVERHAUL COST: REASONABLE!” 

says Ben Peeples 
Vice President of Maintenance 
Capitol Airways 


When you can keep all 5 cargo airplanes flying 
for a daily average of 7 hours and 42 minutes for 
the first 6 months of operation, including pilot 
training, you have both good maintenance and 
reliable engine overhauls. Yet Ben Peeples and 
his Maintenance Foreman confidently expect to 
get even greater utilization in 1963! 

Capitol Airways covers the nation — flying 
high priority cargo for all Air Force bases, in- 
cluding the Strategic Air Command. With their 
high utilization, all delays are costly, yet Capitol 
maintains a minimum of spare engines, due to 


-ALWAYS RELIABLE- 



SPACE TECHNOLOGY 


NASA Plans Post-Nerva Follow-on Study 


By Irving Stone 

Los Angeles— Mission-oriented studies to define advanced design require- 
ments for post-Nerva operational nuclear space propulsion systems for the 
1970-80 period are planned by the National Aeronautics and Space Adminis- 
tration’s Marshall Space Flight Center. Industry proposals for the task, pro- 
jected to be a 12-month engineering effort involving 11,000 direct manhours, 
were submitted to MSFC early in March. 


The studies are planned in anti- 
cipation of the long lead-time associated 
with propulsion system development. 
The current Nerva (nuclear engine for 
rocket vehicle applications) develop- 
ment project, representing the current 
state-of-the-art, is expected to be 
capable of some operational missions. 
However, its primary purpose is to prove 
the practicality of nuclear rocket sys- 
tems in space-travel environment and 
develop experience in nuclear rocket 
technology. 

The follow-on post-Nerva engine sys- 
tems, to which the new studies are 
directed, are expected to be designed 
from the outset for maximum opera- 
tional use and flexibility in the national 
space program. 

The study will include, but not neces- 
sarily be limited to, analysis of the 
following advanced nuclear propulsion 

• Class I engine, rated at 1,500 to 5,000 
megawatts. Engine configuration and 
system parameters will be defined for 
deliver)' of passengers and/or cargo into 
lunar orbit, for unmanned planetary and 
solar probes, and for return stages of 
manned interplanetary vehicles. Heat 
generation of 1,000 Btu./sec. would be 
required for a power output of 1 mega- 
watt. A 5,000-megawatt engine would 
require generation of 5 million Btu./sec. 
The thrust equivalent of the 5,000- 
megawatt engine would be between 
200,000 to 250,000 lb. By proportion- 
ate scale-down, the 1,500-megawatt 
engine would deliver a thrust equivalent 
of 30% as much. 

• Class 2 engine, rated at 5,000 to 
1 5,000-megawatts. Configuration and 
system parameters will be the same as 
those for the class 1 engine, plus utiliza- 
tion for manned planetary missions. 

Within the 1970-19S0 period, it is 
expected that both the Saturn 5 and 
Nova-class boost vehicles will be avail- 
able with a capability for low earth- 
orbital payloads ranging from 250,000 
lb. to 1 million lb., together with orbital 
rendezvous and mating techniques. 

Analyses of configurations for the 
class 1 engine will include orbital- 
launchcd spacecraft with nuclear stage 


plus payload, varying from 500,000 to 
1 million lb. for initial gross weight in 
orbit. The 500,000-lb. configuration 
would require more than one minimum- 
capability Saturn 5 or Nova-class orbital 
booster plus rendezvous and mating 
operations in orbit to assemble the 
nuclear stage and its payload. The 
1 million-lb. configuration would re- 
quire a single Saturn 5 or Nova-class 
vehicle with maximum capability, or 
four minimum-capability (250,000-lb. 
payload) boosters. 

System significant design variables 
which will be studied to determine the 
importance of each with relation to 
over-all mission performance, mode of 
operation, and transportation economics 
will include specific impulse, engine 
thrust, power level (megawatt rating), 
power density (power generated per 
unit volume in reactor), system specific 
weight, burning time, chamber pressure 
and temperature, nozzle expansion 
ratio, stage structural mass fraction, 
staging arrangement, over-all engine and 
vehicle configuration, and shielding re- 
quirement. 

Investigation of stage and propulsion 
parameters will include a range of 600 
to 1,200 sec. for engine specific impulse, 
0.1 to 30 for engine thrust-to-weight 
ratio, and 0.60 to 0.95 for stage mass 
fraction. Shielding requirement will be 
based on amount necessary to attenuate 
the total integrated energy deposition 
in the liquid hydrogen (working me- 
dium) to 10% of the unattenuated 
value. 

Class 2 engine configurations to be 
investigated will include nuclear second 
and third stages, as well as nuclear 
spacecraft plus payload for orbital 
launch. Nuclear spacecraft plus pay- 
loads for orbital start will include those 
with weights of 500,000, 1 million, and 
2 million lb. respectively. Saturn S-1C 
booster stage plus a nuclear second stage 
and Nova N-l booster stage plus a 
nuclear third stage will be considered 
for sub-orbital start. 

Systems parameters for the class 2 
engine will be the same as those for 
class 1, plus consideration of clustering 
class 1 engines to achieve equivalent 
single-engine class 2 power levels. This 


will include preliminary layout and 
design studies of clustered engine con- 
cepts and problem areas. 

The over-all study is planned to en- 
compass four phases. Phases 3 and 4 
will not be covered by the study but 
are outlined to indicate projected 
follow-on analysis. Details are: 

• Phase 1. This portion of the study 
will require about three months and 
will outline the program, establish 
scope and magnitude of effort, and 
delineate detailed guidelines and as- 
sumptions for the study. 

• Phase 2. This will require approxi- 
mately nine months, will consist 
primarily of establishing mathematical 
parameters without particular regard 
whether certain parameters at the ex- 
treme ends can be achieved. Aim will 
be to determine relative importance of 
the parameters, for example, specific 
impulse relative to thrust or power 
density, or thrust-to-weight ratio rela- 
tive to stage mass fraction, so that 
requirements for the engine and vehicle 
system can be established. This analysis 
also will indicate the sensitivity of pa- 
rameters and the direction in which 
design improvements will yield the 
largest gain in over-all performance. 
Related Studies 

As a secondary effort during Phase 2, 
related technology studies will begin for 
application in Phases 3 and 4. This 
secondary effort will include, for ex- 
ample, investigation of engine cluster- 
ing arrangements and practicality, stag- 
ing concepts, maintenance problems, 
and tank weight and mass fraction as 
a function of liquid hydrogen capacity. 

• Phase 3. This will be the system selec- 
tion phase and will require six to nine 
months. The contractor for this phase 
will work in conjunction with NASA 
and concentrate on the requirements 
for the most realistic engine system ex- 
pected to be attainable. The selection 
process will consider previous and con- 
current advanced nuclear vehicle sys- 
tems studies conducted by NASA. Re- 
sults may indicate a requirement for 
more than one class of nuclear propul- 
sion system to satisfy the projected re- 
quirement of the national space 
program. 

During this study phase it is expected 
that conceptual and preliminary design 
study of the engine-vehicle system will 
be initiated to support system selection 
process and to define the system 

• Phase 4. This final effort will concen- 
trate on detailed preliminary design, 
and will require three to six months. 
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HUNTER-KILLER 


Never has the need for surveillance of the seas 
around us been so pressing. For today the submarine 
is a growing threat to our cities as well as our ships. 

One important aid in this task is the P-3A Orion. 
It can patrol and search far more ocean than any 


ASW airplane previously available. It is a land-based 
airplane, which can be quickly deployed to any area in 
the world. With its combination of speed and endur- 
ance, the P-3A can carry out day-long missions cover- 
ing thousands of miles of ocean. Two squadrons of 



The Navy’s new P-3A Orions now patrol two oceans 


these versatile hunter-killers are now operational. 

To help the Navy improve its means of detection and 
tracking, Lockheed scientists are studying a broad spec- 
trum of sea sciences... investigating underwater sound 
propagation, studying thermal effects, classifying noises, 


predicting sea states, developing tracking systems. 

Lockheed-California's Anti-Submarine Warfare and 
Ocean Systems Organization coordinates a corporate- 
wide research effort that runs broad and deep— from 
the depths to the surface to the aerospace above. 


LOCKHEED-CALIFORNIA COMPANY 



MEC has repeatedly demonstrated its ability to deliver metal ceramic traveling wave tubes 
for advanced systems — many on a quick reaction basis. Typical of the difficult problems MEC 
has solved in a hurry for military systems designers are the following: 

■ TWT's covering the majority of frequency bands associated with electronic countermeasures. 

■ Broadband. PPM focused, magnetically shielded low noise tubes for systems requiring a max- 
imum of tangential sensitivity coupled with wide dynamic range. ■ Tubes for military systems 
requiring precise control of phase and amplitude (phased array radars).! Miniaturized TWT’s for 
airborne applications offering gain matching within ±2 db for electromagnetic direction finding. 

■ Serrodyne tubes for missile checkout— Atlas, Terrier, Tartar, Talos, Polaris, Typhon, Bomarc. 

■ High power harmonic generator with a 20 db conversion gain, designed for use as a maser 
pump in the Telestar ground complex. 


If your company requires quick action on problems involving specialized TWT’s, BWO's, masers, 
and other sophisticated microwave devices, MEC welcomes the opportunity to satisfy your needs. 



Microwave Electronics Corporation 

3165 PORTER DRIVE • STANFORD INDUSTRIAL PARK • PALO ALTO. CALIFORNIA • PHONE (415) 321-1770 



RECOVERABLE PASSENGER POD (left) is attached to an Atlas. Pod is heat-shielded to permit ic-entry into the earth’s atmosphere. 
Two open scientific passenger pods (right) show arrangement of experimental payloads. 


Booster Orbital Piggyback Pod Studied 


By C. M. Plattner 

San Diego — Low-cost, sub-orbital 
space research technique of enclosing 
sensors in piggyback pods on Atlas 
boosters— developed here by General 
Dynamics/ Astronautics for the Air 
Force— has led to design studies of an 
advanced pod capable of injecting a 
payload into orbit. 

Contract for further development of 
the orbital pod, which has been financed 
so far by the company, is being nego- 
tiated with USAF Office of Aerospace 
Research (OAR). The pod probably 
will be flight tested in mid-1964. 

Orbital pod will add greater versatil- 
ity to the OAR-GD/A space research 
program, now built around two standard 
pods, recoverable and non-recoverable. 
Like the two standard pods, the orbital 
pod will be an integral unit, function- 
ing independently of the booster. 

Standard pods were developed by 
GD/A under an Air Force contract to 
take advantage of the full capabilities 
of Atlas R&D test vehicles, which are 
seldom launched with maximum pay- 
loads. Pods were designed so that two 
units could be attached to the boosters 
in tandem, providing two separate 
packages for experiments. 


Piggyback pod experiments began in 
October, 1961, and have been carried 
out on a basis of non-interference with 
the primary mission of the launch ve- 
hicle. Although used only on the Atlas 
booster up to this time, the pods could 
be mounted on any booster capable of 
carrying extra payload weight, according 
to Astronautics. 

Results of the piggyback experiments 
have been excellent with the 37 re- 
coverable and non-recoverable pods 
launched from the Atlantic and Pacific 
Missile Ranges. Of the 15 pods con- 
taining unclassified experiments, only 
one failed to provide data and one pro- 
vided partial data. The other 13 were 
successful. 

Office of Aerospace Research directs 
the program and assigns experiments to 
the pods. Experiments have ranged 
from exhaust plume measurements to 
sensing cosmic ray neutron density. 
OAR requires all experiments to be 
sponsored by a government agency. 
However, industrial firms and educa- 
tional institutions, working through 
such agencies, have conducted numer- 
ous experiments. USAF Ballistic Sys- 
tems Div. monitors the contracts and 
acts as a clearing house for contractor 
payments. 


Since no charge is levied for use of 
the booster, experimenters share ex- 
penses for only the pod, attendant 
equipment (batteries, ejection mechan- 
ism, etc.), launch services and data re- 
duction. As project integrator, under 
contract to the Air Force, GD/A fur- 
nishes the pod and attendant equip- 
ment as well as engineering and tech- 
nical sendees for launch and data re- 
duction. 

Total expenses shared by the experi- 
menters for each pod launch average 
less than SI 00,000. This is roughly 
half the over-all average cost for indi- 
vidual rocket sounding shots, but it does 
not include sensors, which are furnished 
by the experimenter. Two or more 
sponsors’ experiments are usually car- 
ried in each pod (maximum so far is 
nine) and expenses are pro-rated. 

Wide diversity of environment is 
available for scientific experiments with 
the two pods now available, ranging 
from long-duration, zero-g conditions 
at high altitude to re-entry. On most 
flights, the pods reach an altitude of 
600 mi., providing 25 to 30 min. of 
zero-g time. Special flights have reached 
an altitude of approximately 1,800 mi. 
with 45 min. zero-g time. 

Standard non-recoverable pod con- 
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sists of payload and telemetry sections 
and a low-drag, bullet-shaped nose. 
Outer construction is aluminum alloy 
except for glass-fiber nose fairings. Pods 
are secured to the vehicle between the 
booster engine section and the fuel 
tank. This area minimizes center of 
gravity shift, and no changes in Atlas 
autopilot settings are required. 

Double-cradle system is employed to 
attach the pod to the launch vehicle. 
One cradle is bolted directly to brack- 
ets welded to the Atlas booster, and the 
other is affixed to the pod. Cables se- 
cure the two cradles together. Prior to 
ejection these are severed by a cutter 
which is actuated by an explosive 

Fairing streamlines the space be- 
tween the pod and carrier vehicle, and 
umbilical fittings and ground-cooling in- 
lets are provided. The 30-in.-dia. non- 
recoverable pod is 8.5 ft. long and has a 
payload capability of 339 lb. Weight of 
the basic pod structure, ejection mech- 
anism and integral systems is 261 lb. 

Pod functions as follows: 

• Ejection system jettisons the pod at 
proper launch vehicle attitude and alti- 
tude, upon command from the pro- 
grammer. The mechanism can either 
be pneumatic or spring-actuated. The 
spring system, employing scissors-tvpe 
springs, can eject a pod laterally from 
the vehicle at 1 fps. up to 0.2 5g longi- 
tudinal acceleration. The pneumatic 
cylinder device can eject a pod laterally 
at 5.5 fps. during booster accelerations 
up to 2.0g. 


• Electrical system, a 28-v.d.c., 15-amp. 
silver-zinc battery with a 60-min. life 
under load, provides up to 250 w. of 
power for experiments. Battery supplies 
power to instrumentation at launch and 
during flight. External power is sup- 
plied to the unit on the ground through 
an umbilical cord. 

• Programmer supplies step or pulse 
outputs to operate the payload sensors 
during flight. The solid-state device has 
a tuning fork time standard with a 
maximum timing error of 0.1% or ±3 
milliscc. The programmer provides 
timing for five events and operates up 
to 2,048 sec. after liftoff. 

• PAM/FM/FM telemetry system 
operating in the 215 to 260 me. band 
transmits experimental data and pro- 
grammer functions to ground receiving 
stations up to the time of re-entry. Sig- 
nals can be transmitted on six channels, 
three of which may be commutated to 
handle 25 measurements each. Capabil- 
ity can be expanded by additional chan- 
nel use and commutations to transmit 
up to 150 measurements. Two cavity- 
type antennas are flush-mounted on op- 
posite sides of the pod providing essen- 
tially 360 deg. cov erage. 

Recoverable pod. which is reusable, 
incorporates the same telemetry, elec- 
trical, programmer, and ejection systems 
as the non-recoverable version. Differ- 
ence between the two is in the outer 
pod structure, which allows the recover- 
able pod to survive re-entry heating. 
The shell is made of phenolic glass fiber 
with phenolic refrasil (an ablative sub- 


stance of layered glass fiber) wrapping. 
Nose is hemispherical in shape, and 
over-all length is 6i ft. A flared aft end 
encloses the recovery system. 

During re-entry, a drogue chute de- 
ploys at 28,000 ft., slowing the pod's 
descent to acceptable main chute de- 
ployment speed. The main chute opens 
at about 1 1,000 ft. Recovery of the pod, 
which is buoyant, is facilitated by a 
radio beacon, flashing light and dye 

Configuration of the orbital pod re- 
sembles the non-recoverable unit but 
will be longer— a total of 12 ft.— to ac- 
commodate the booster rocket and atti- 
tude control unit. The 30-in.-dia. pod 
will be attached to the launch vehicle 
by the same weldments used to secure 
the standard pods. 

Orbital pod is designed to place a 
payload of approximately 450 lb. into 
an eccentric or circular orbit. Only the 
payload, the power unit and associated 
control system are ejected, leaving the 
outer shell of the pod attached to the 

After ejection, a nitrogen jet attitude 
control system stabilizes and orients 
the payload and booster so that the unit 
is pointed in proper direction. A solid- 
propellant hot gas attitude control sys- 
tem, commanded by the autopilot, is 
actuated prior to booster ignition, pro- 
viding attitude control during the flight 
into orbit. Booster and attitude control 
unit are jettisoned after the payload 
has attained the orbit. 

Propulsion system for the orbital pod 
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What 3-microsecond memory meets MIL-E-16400? 


AMPEX RM-3 


Go ahead. Hit it, if you'd like. Our military customers 
can do just that— as part of the test for MIL-E-16400. 
This new Ampex RM-3 is the only core memory we 
know of that can meet the shock test of MIL-S-901. 
In addition to being tough, this memory 
is also fast, with a memory cycle time of • 
only 3 microseconds. What’s more, it can 
operate at temperatures that other memo- 1 ! 

ries would just as soon forget: +85“C down , 
to zero and lower. The RM-3 is also flexibly 


packaged: the power supply is separable and modules 
may be rearranged to suit system requirements, This 
rugged, reliable memory comes from Ampex Computer 
Products Co., Culver City, Calif. A division of the only 
company providing recorders, tape and core 

• Q • memory devices for every application: Ampex 

Corporation, 934 Charter Street, Redwood 
* City, California. Sales and se rvice throughout 
. B . the world. Term financing I ^Mpgx I Q/| 

• » and leasing are available. 1 1 K H 



XIII 





GAC has proved experience in 


aerospace electronics! 


Aerospace is our business at GAC— Goodyear Aircraft Cor- 
poration. And electronics is a big part of it. 

On these pages are just four examples of the electronics 
areas in which we work. There are many more. Like, for 
instance, the V/H sensor which assures clear, sharp photo- 
graphs in high-speed aerial reconnaissance through Image 
Motion Compensation. Or CPE — Central Programmer and 
Evaluator— for test and check-out equipment. Or the auto- 


matic change detector for fast aerial photo-interpretation. 

Aerospace electronics is only one of our areas of experi- 
ence. \Ve are also steeped in missile systems, astronautics, 
expandable structures, ground support equipment, plastics, 
radar and related primary capabilities. For prompt, perti- 
nent information on how GAC can help you, write on com- 
pany letterhead to : Goodyear Aerospace Information Cen- 
ter, Box 910AC, Akron 15, Ohio. 


good/year 

GOODYEAR AIRCRAFT CORPORATION 






A significant experiment is rapidly drawing to a 
climax. Soon a weather satellite will go into polar 
orbit carrying an Automatic Picture Transmission 
System (APT). As the satellite orbits the Earth it will 
continually photograph the cloud cover below and 
transmit pictures to a number of new low-cost ground 
stations scattered around the world. Through these 
stations for the first time, local weathermen will see 
millions of square miles of the Earth’s weather at a 
glance. Remote ocean, desert and mountain areas, 
oftentimes the breeding ground for the most devas- 


tating storms, will be subjected to regular surveil- 
lance. This new approach to weather analysis will 
probably undergo preliminary tests using the Tiros 
satellite in the middle of the year. Toward the end of 
the year, the Nimbus satellite for which the system 
was designed, will be launched. Fairchild Stratos- 
Electronic Systems Division has developed and is 
producing APT ground stations under the technical 
direction of NASA’s Goddard Space Flight Center. 
For more information, on this system, contact our 
Director of Customer Relations. 



brochure "Grow 0 Your Own Future". FS-ESD, an equal oppor- 
tunity employer. 


/• 
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ELECTRONIC SYSTEMS DIVISION 
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is still not decided, but the leading con- 
tender is the solid-propellant Allegheny 
Ballistics Laboratory- X-25S. The X-258 
has a maximum thrust of 5.0S0 lb., a 
specific impulse of 278 sec. and a firing 
time of 28 sec. Usable propellant weight 
is 5121b. 

Electrical Power 

Electrical power for the orbiting pay- 
load could be provided by a solar cell 
array and nickel-cadmium battery-. Dur- 
ing sunlight portions of the orbit, solar 
cells, yvhich might be either deployed 
paddles or fixed panels, svould provide 
porver to the satellite's systems and 
charge the battery. During dark por- 
tions of the orbit, the battery- yvould be 
the posver source. Depending on the 
experiments carried, the poxver supply, 
telemetry, antennas and attitude stabi- 
lization systems can be varied to meet 
requirements. 

In orbit the satellite payload will 
traverse light and dark periods at a suf- 
ficient rate to permit passive tempera- 
ture control svith surface coatings. Tem- 
perature will be controlled on the 
ground through an air-circulation sys- 
tem. During ascent, the lorv-drag nose 
fairing and thermal shroud will mini- 
mize heating. 


Expandable Nozzle 
Skirts Are Tested 

Tullahoma, Tcnn.— Six experimental 
expandable rocket engine nozzle skirts 
—three fabricated of very- thin stainless 
steel and three of rubber— have been 
tested here in the Air Force Arnold 
Engineering Development Center's 
high-altitude cell by Aerojet-General 

Both Air Force and National Aero- 
nautics and Space Administration have 
been interested in the development of 
expandable nozzles for greater efficiency 
of rocket engines operating at the very 
losv pressures of extremely high alti- 
tudes. Diameter of nozzle exit cones 
of any current upper-stage engines is 
effectively limited by the diameter of 
its launch vehicle’s airframe. 

Expandable nozzle, if successfully 
developed, could allosv an upper-stage 
engine to use a nozzle svith a much 
larger diameter than that yvhich could 
be carried normally on the booster. 
Nozzle svould be collapsed during the 
boost phase of flight but svould be ex- 
panded after staging and after ignition 
of the upper-stage engine. 

Stainless steel skirts built by Aerojet 
are cylindrical prior to firing and con- 
voluted longitudinally. Convolutions 
of the less-than-O.Ol-in. thin skin vary 
axially from about 1 in. deep at the bot- 
tom of the cone—- where the most ex- 
pansion occurs— to about 0.5 in. deep 



at the top of the skirt svhere it attaches 
to a fixed and rcgenerativelv cooled 
upper segment. 

Diameter of the approximately 4-ft. 
long skirt is about 20 in. prior to ex- 
pansion and about 56 in. after expan- 
sion. Area expansion ratio of the skirt 
is about 40 to 1. The regencratively- 
coolcd segment has an area expansion 
ratio of about 8 to 1 . 

Skirt has a slight conical contour 
after expansion. 

Rubber skirts used so far in tests are 
about 0.5-in. thick and are fabricated 
fully expanded. Rubber, said to be of 
an ablating butyl type svith a cord body, 
can be folded up and around or up and 
inside the upper segment of the engine 

Tests, using a 10,000-lb. thrust Aero- 
jet engine burning nitrogen tetroxide 
and aerozene, have been successful. 
Most recent test here, on Feb. 25. svas 
terminated prematurely after 5 sec. of 
a scheduled 30-sec. run svhen the test 
cell suddenly lost svater cooling. Engine 
then shut dosvn and the consequent 
back pressure collapsed and wrinkled 
the steel skirt. Skirt had expanded nor- 
mally in milliseconds after engine igni- 
tion. Altitude simulated in the cell svas 
100,000 ft. 

Program is being sponsored by 
USAF's Rocket Development Labora- 
tory at Edyvards AFB. Calif. 
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If you had to know why the nails stayed on . . . 

you'll be interested in a career at Aerospace 


Maybe everyone else was satisfied 
with merely picking up the nails. You 
had to find out why things clung to 
the magnet and what you could do to 
make the magnet hold more. If this 
curiosity has expanded and sharpened 
with the years to include such areas 
as atomic physics, electromagnetism, 
and cryogenics, you well may be 
qualified for a career opportunity at 
Aerospace Corporation. 


Chartered to give the U.S. Govern- 
ment the benefit of the best in space 
and missile knowledge and experi- 
ence. Aerospace serves as architect- 
engineer in the advancement of space 
science and technology. 

Aerospace does not engage in manu- 
facturing. It is an organization 
dedicated to planning, evaluation, 
and technical direction of missile and 
space projects for the Air Force. 


Aerospace Corporation has an attrac- 
tion of its own for men of accomplish- 
ment, more than 50 per cent of the 
staff having advanced degrees. 
Opportunities are considerably above 
average for above-average engineers 
and scientists. 

For complete information, write to 
Charles Lodwick, Room 101. P.O. 
Box 95081, Los Angeles 45, Calif. 
An equal-opportunity employer. 




AEROSPACE CORPORATION 



NASA Considers Use of Aircraft 
For Remote Apollo Crew Retrieval 


Houston— Technicians at Manned 
Spacecraft Center here are considering 
use of high-speed, long-range aircraft 
earning special equipment to locate 
Apollo manned space vehicles which 
might land at locations remote from 
normal recover)' forces. 

Envisioned technique also includes 
air-snatch capability to retrieve the 
Apollo crew, according to officials of 
the National Aeronautics and Space 
Administration center. 

Because of possible malfunctions 
which might require a mission abort 
after translunar injection, including 
primary re-entry guidance and control 
system’ failures, the Apollo vehicle 
might touch down at any point over a 
large part of the earth's surface. In such 
cases, radar tracking during re-entry as 
an aid to landing point determination 
might be prohibitively expensive. 

One plan calls for equipping high 
speed, long-range aircraft with high- 
frequency direction finding systems, 
according to Sigurd Sjoberg. technical 
assistant to the center's Flight Opera- 
tions Div. chief. 

Approximately 20 such airplanes, in- 
cluding backup aircraft, would be suffi- 
cient for the search operation under 
consideration. Furthermore, develop- 
ment of a reliable technique for air 
pickup of the downed crew would be 
highly advantageous. Sjoberg said, since 
it could also eliminate the need for 
some planned lower-probability landing 

Recover)' of the spacecraft could be 
accomplished by surface vessels at a 
more leisurely pace after the flight 
crew had been retrieved. 

Some of the changes that arc being 

considered in flight control and moni- 
toring of the Mercury MA-9, Gemini, 
and Apollo programs, noted bv Sjoberg, 
include: 

• Only significant change for the one- 
day MA-9 mission is that two shifts of 
personnel will be required in the Mis- 
sion Control Center and at a few of 
the remote stations. These crews would 
operate on a 10-hr. basis, with an over- 
lap of about one orbit between shifts. 
Shifts will not be required at most of 
the remote stations because these will 
not be in contact with the spacecraft 
for a considerable number of orbits. 

• Substantial changes are planned for 
the Gemini flight control and monitor- 
ing program, according to Sjoberg. The 
new Integrated Mission Control Center 
(1MCC) at Houston will be utilized 
beginning with the rendezvous flights. 
The ground computer complex and 
communications center will be part of 


IMCC operations. For longer-duration 
Gemini missions, three shifts will be 
required at the control center and two 
at the remote sites. It is anticipated 
that there will be a decrease in the 
number of personnel in the operations 
room. However, there will be a large 
increase in the number of systems and 
mission specialist support for opera- 
tions room personnel because of the 
greater complexities of the flights, in- 
cluding rendezvous, docking and longer- 
duration missions. 

In Mercury missions the computing 
complex is used only for developing 
trajectory data. With Gemini, the com- 
puters will also be used to assist in 
performing system analysis, such as de- 
termining the best way of using the on- 
board propulsion system for rendezvous. 
Sjoberg also pointed out that there 
will be fewer remote stations in the 
Gemini program. It is expected that 
two additional flight control and 
monitoring personnel will be required 
for each of the two shifts at the re- 
mote stations. 

• Project Apollo flight control and 
monitoring will require additional sys- 
tem and mission specialists beyond 
those used for the Gemini program. It 
is highly desirable to reduce remote site 
personnel requirements, Sjoberg stated. 
The main problem, lie said, is to pro- 
vide adequate data and information to 
the control center via data links which 
are not adequate for the information 
flow requirements. One solution to this 
problem would be to provide data pro- 
cessors at the remote sites so that only 
processed data is transmitted to the 
control center. This system would 
greatly reduce total data flow and al- 
low flight monitoring personnel to be 
decreased. This idea is now under 
study by the space agency for possible 
application to the Apollo lunar landing 
program. 


Nuclear Powerplant 

Mobile nuclear powerplant, the ML-I, 
under development for the Army has 
completed a 100-hr. run. Unit was de- 
signed by Aerojet-General Nucleonics 
Div., and produced more than 250 kw. 
In field service it is expected to produce 
from 300 to 500 kw. 

Powerplant will provide a transport- 
able source of electrical power, inde- 
pendent of conventional fuel needs, for 

cations posts. Red Cross emergency sta- 
ontposts. 
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AERONAUTICAL ENGINEERING 


USAF Performs Tests on XB-70 Brakes 


Dayton, Ohio— Test of XB-70 brakes 
under conditions simulating rejected 
takeoff with full braking at maximum 
gross weight was carried out recently by 
Aeronautical Systems Div. at Wright- 
Patterson AFB. 

Single brake stack with two tires im- 
pacted with a force of 60 tons when 
Wright Field's 16-ft. dynamometer 
reached programed speed of 200 mph. 
Pressure, representing the test gear's 
portion of the XB-70's gross weight of 

530.000 lb., was maintained until the 
stop was achieved. 

Program called for zero deceleration 
within 34 sec., which represented 5,000 
ft. of runway from the refusal point. 
Time required in the test was 45 sec., 
or 6,500 ft. Ralph M. Reinhardt, chief 
of airframe division. B-70 engineering 
office, said "some torque fade during 
the low speed of the test" caused the 

Total Distance 

Officials of both ASD and B. F. 
Goodrich Co., brake, wheel and tire 
contractor, were satisfied, however, be- 
cause the brakes showed they could 
absorb nearly 200 million ft./lb. of 
kinetic energy in coming to a stop. 
Total distance from start of takeoff to 
stop would have required a minimum 
runway of 13,500 ft. since distance from 
start to refusal point was estimated at 

7.000 ft. 

During deceleration, which simulated 
conditions of brake stress 20% over de- 
sign requirements, considerable smoke, 
sparks and flashes were noted. The 


smoke and flashes continued 10 min. 
after stop. Sparks and flashes were 
diagnosed as metal particles coming 
from the brake while some of the 
smoke emanated from the tires. 

Temperatures of components during 
the test were within expected limits. 
Brakes exceeded 2.000F. Tire tempera- 
tures, at 250F were normal. Thermal 
pressure relief valves were set to deflate 
tires if temperature exceeded 460F. 
Problem Encountered 

Only one problem was encountered 
during the flywheel's 1 5-min. accelera- 
tion to the 200 mph. speed— the test 
•apparatus hydraulic ram was unable to 
hold the gear on the flywheel with the 
proper pressure. Second try was suc- 
cessful. Wheels were not brought up 
to speed with the flywheel since the 
1 5-min. time period would have re- 
sulted in unrealistically high tire tem- 
peratures. 

Design of the gear involves engineer- 
ing breakthroughs— use of electronic 
computers with brakes and use of tires 
qualified through a heat spectrum of 
360 deg. in flight. 

Each main gear is composed of a 
beam, called a bogey, with two brake 
stacks and four wheels, two per stack. 
The stacks arc made up of 21 stationary 
and 20 revolving discs. The stationary 
discs arc splined to a stator ring cage 
and the rotating ones to the torque 
tube. The torque tube is splined to 
the wheels. 

There is no axle as such; the bogey 
beam performs that function with the 


wheels fitted over bearings mounted on 
it. The bogey beam weighs about 1,000 
lb. and is an 14-11 steel forging. 

Brakes are separated from the wheels 
because of the energy involved and thus 
there is no need to jack up the aircraft 
to remove the brakes. Engineers said 
that if a conventional type wheel and 
brake arrangement had been attempted 
a test of this type would have blown 
the tires long before a stop was 
achieved. 

Brakes are actuated as follows: Con- 
ventional brake pedals are depressed 
and this actuates a sensor which deter- 
mines amount of pressure to be applied. 
This input is then transmitted to a 
valve which controls the hydraulic pres- 
sure to the brake. Pistons apply pressure 
on the stationary discs, forcing them 
against the rotating discs. Upon release 
of pressure, discs tend to separate with- 
out any actuator since they are not 
perfectly mated and arc not intended to 

Another innovation in the design is 
the scaling of the hydraulic actuators 
with metallic seals. 

Brake Linings 

The brake linings are constructed of 
sintered iron, selected from several ma- 
terials, including a copper-bronze base. 
Even within the area of sintered iron 
materials there were some problems ini- 
tially. In some instances the wear rate 
was too high even when the braking co- 
efficient was within specifications. 

Mounted on each of the two bogey’s 
is a fifth wheel called the sensor wheel, 
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Here, in Lockheed Missiles A Space Com- 
pany's Physical Sciences Laboratories, 
scientists are engaged in a comprehen- 
sive space physics research program em- 
bracing experimental and theoretical work 
in space radiation, aurora, atmospheric 
structure, geomagnetic micropulsations, 
x-ray astronomy, and the propagation of 
electromagnetic waves in space. Experi- 
mental programs include the measure- 
ments of geophysical and space proper- 
ites, both in space and in the laboratory. 

Currently, measurements of variations 
on the earth’s magnetic field are being 
made at remote islands in the Pacific 
Ocean, providing clues to the effect of 
solar activity on its shape and stability. 
The influence of solar wind on the geo- 


magnetic field is also being investigated 
in laboratory experiments, by bombarding 
magnetic fields with clouds of highly 
ionized gases. 

Scientists at Lockheed are engaged in a 
continuing program of designing and plac- 
ing density gages, mass spectrometers, 
ion traps, and similar instruments on 
space vehicles to measure the density, 
composition, and temperature of matter 
in space. These experiments lead to a 
better understanding of the chemical re- 
actions occurring in the atmosphere high 

Important investigations of the low en- 
ergy x-rays emitted by stars are being 
carried out and interpreted to give infor- 
mation on the structure of stellar coronas. 


LOOK AT LOCKHEED. ..AS A CAREER 

Consider Lockheed's leadership in space 
technology. Evaluate its accomplishments 
—such as the Polaris missile, the Agena 
vehicle's superb record of space mis- 
sions. Examine its outstanding advantages 
—location, advancement policies, creative 
climate, opportunity for recognition. 

Then write for a brochure that gives you 
a more complete Look at Lockheed. 
Address: Research A Development Staff, 
Dept. M-44A, P.O. Box 504, Sunnyvale, 
California. Lockheed is an equal oppor- 
tunity employer. 

SCIENTISTS A ENGINEERS: In addition 
to positions in the physical sciences, other 
important openings exist for specialists 
in: Trajectory analysis • Gas dynamics • 
Orbit thermodynamics • Electromagnetics 
• Chemical A nuclear propulsion -Systems 
engineering • Electronic engineering • 
Communications A optics research 

LOCKHEED 

MISSILES a. SPACE COMPANY 

Sunnyvale, Palo Alto, Van Nuys, Santa Cruz, 
Santa Maria, California • Cape Canaveral, 
Florida • Huntsville, Alabama • Hawaii 


LOOK AT LOCKHEED IN SPACE PHYSICS: 

Continuing investigation of matter and forces in space 



housing an electronic speed sensor. This 
small diameter wheel determines the 
true ground speed of the aircraft on the 
runway, allowing for no slip, and is 
coupled with an electronic speed sensor 
in the wheel being braked. This sensor 
wheel feeds an input to the slip com- 
puter and from the difference in rpm. 
between the sensor wheel and the 
braked wheel the degree of slippage of 
the braked wheel is determined. 

Another input from the braked wheel 
speed sensor is fed into the ground co- 
efficient computer. This information, 
together with a brake torque sensor in- 
put. determines the ground coefficient 
or the traction coefficient available be- 
tween the tire and the runway surface. 
To determine optimum braking, the 
maximum ground coefficient must be 
utilized. Computers arc manufactured 
by Pneumo Dynamics Co., of Grand 
Rapids. Mich. 


Optimum Braking 

Optimum braking, according to Dale 
Creech, ASD senior project engineer 
_on the landing gear system, on the 
ground is with about 12% slip, which 
gives the best torque. When the slip 
is above 15%. the propensity to skid 
begins to develop. 

The slip computer is employed here, 
being set at 15% slip, the limit for the 


Brakes are automatically released 
when this point is passed. The slip 
computer and the ground coefficient 
computer feed inputs into a slope com- 
puter whicli maintains optimum brak- 
ing of 12% regardless of the runway 
conditions. 

Tires selected are 40x17.50-18 type 8 
wide profile types. For the test they 
were inflated to approximately 550 psi. 
to obtain proper deflection of the tire. 
The tires are rated at 320 psi. and arc- 
silver in color in order to reduce heat 
absorption. 


Comments on Gear 

Comments from officials witnessing 
the test varied but most seemed sur- 
prised that the gear withstood the trial 
as well as it did. Brig. Gen. Fred |. 
Ascani, ASD deputy commander for 
B-70, reacted representatively when he 
said "we had a brake all along. I knew 
that, but frankly I didn't think it would 
go through all that. I'm always tickled 
when we make it through what is really 
a test to destruction.” 

Testing chronology at ASD for the 
landing gear is as follows: Tire qualifica- 
tion. June, 1961: completed wheel test- 
ing. August. 1962; brake control system. 
December. 1962: completed brake lin- 
ing qualification tests, January, 1963. 
Drop testing is scheduled for comple- 
tion this month. 

Tire quality development was com- 
pleted last month. 


Stepping into Space 



. . . at supersonic speeds 




Ejection of the first manned Stanley Aviation capsule at 565 
mph from a General Dynamics B-S8 was a milestone in 
aviation safety. Since that day in March, 1962, continued 
refinement of this escape system has culminated in an opera- 
tional device now in squadron service and meeting the full 
performance range of the B-58. 



An important part of this system is the Aerotec composite 
disconnect which (1) automatically separates six gaseous 
services and 26 electrical contacts between aircraft and capsule 
during ejection, (2) incorporates shut-off valves and balanced 
lines to accommodate high pressure gases, a floating brac- 
ket for blind mating, and a positive lock to prevent relative 
movement and wear of the assemblies. 

Acrotcc's capabilities in developing qualified composite 
disconnects and other components or systems that control 
or sense gaseous and liquid pressures and levels assures an 
understanding of your problem. Write to Aircraft Equipment 
Division, Aerotec Industries, Inc., Dept. AW. Greenwich, 
Connecticut. In Canada: T. C. Chown Limited, Montreal 
& Toronto. 
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Predetection Recording by DCS 
gives you these 7 features: 

• Best s/n performance • Best transient characteristics 
• Up to 800,000 bit/second response • Tape speed compensation 
• Off-the-shelf modular flexibility • 100% solid state • Usable with most receivers and recorders 


Considering predetection recording? Only 
DCS can give you all these advantages : 

First, the phase lock loop design of the 
GFD-4 Discriminator permits playback at the 
recorded frequency without incurring the noise 
and transient degradation typical of up-con- 
version systems. And in addition, response 
from DC to beyond that required for 800 Kilo- 
bit NRZ PCM is provided, for full IRIG 
requirements. 


What’s more, DCS has the only system pro- 
viding tape speed compensation of reproduced 
data. Components are all solid state . . . modu- 
lar (just plug ’em in!) . . . and available off the 
shelf. 

Whether you need a complete predetection 
recording system, or want to build one using 
your present receiver and recorder (DCS com- 
ponents are compatible with most), DCS can 
help you. 


Write us for complete information. Address: Dept. AW-7-2. 


DATA-CONTROL SYSTEMS, INC. 

'lK4tvuKe«tatio« fax ^eaeaneA 



PRODUCTION BRIEFING 


Hamilton Standard Div. of United 
Aircraft Corp. is studying the feasibility 
of using electron beam welding for 
fabricating or repairing spacecraft in 
outer space. Study, which is financed 
by a S?40,000 Air Force contract, will 
include the building of experimental 
welding equipment which will be tested 
in a vacuum chamber and the develop- 
ment of power sources which use solar 
generators, fuel cells or nuclear reactors. 

Chaney and James Construction Co., 
Dallas, Tex., has been awarded a 
$3,752,791 contract for construction of 
the F-l rocket engine static test stand 
at National Aeronautics and Space Ad- 
ministration’s Marshall Space Flight 
Center. 

Martin Co.’s Denver Div. will de- 
sign, fabricate and test an expandable 
earthbound model of a space structure, 
which will be capable of increasing its 
length like a telescope, under a S483,- 
000 contract from Air Force Systems 
Command’s Aeronautical Systems Div. 

Meg Products Div. of Mandrel In- 
dustries, Inc., Seattle, will fabricate 
cable assemblies for Air Force’s Minute- 
man program under a S2-million con- 
tract from Boeing Co. Space Corp., of 
Garland, Tex., will build mobile main- 
tenance and support equipment for the 
Minuteman under a 5500,000 Boeing 
contract. 

Weber Aircraft Corp. will design, de- 
velop and test an ejection seat escape 
system for Canadian Air Force’s CL- 
41A jet trainer, under a contract from 
Canadair, Ltd. 

Lear Sieglcr’s Instrument Div. and 
North American's Rocketdyne Div., 
prime and subcontractors, respectively, 
will conduct a joint program to deter- 
mine what engine operation informa- 
tion must be visually presented to pilots 
of rocket-powered vehicles and what the 
best method of display will be for cock- 
pit panels. Joint study is financed bv a 
contract from Air Force’s Aeronautical 
Systems Div. 

Telecomputing Corp.’s Whittaker 
Controls and Guidance Div. will build 
miniature attitude reference systems 
(MARS) designed to obtain roll, pitch, 
and yaw information from spinning 
rocket vehicles, under a 5600,000 con- 
tract from Sandia Corp. 

Boeing Co. has awarded two subcon- 
tracts for development of components 
for the X-20 Dyna-Soar space vehicle. 
Cosmodyne Corp., Hawthorne, Calif., 


will build hydrogen pumping units 
under a $162,000 contract and Sun 
Electric Corp., Chicago, 111., will build 
hydraulic power supply equipment 
under a $96,000 contract. 

Minneapolis-Honeywell Regulator 
Co.’s Aeronautical Div. has been 
awarded a 53-million Navy contract for 

E reduction of inertial guidance plat- 
)rms for the Polaris missile Mk. 2 guid- 
ance system. Mk. 2 system was devel- 
oped by MIT for the advanced 
Polaris A3. 

Ryan Aeronautical Co. has received a 
56-million follow-on contract for con- 
tinued production of the Q-2C Firebec 
jet target missile. Contract covers pro- 
duction of 150 units for use by Navy 
and Air Force, with deliveries extend- 
ing through 1964. 

Heliodync Coq>., Los Angeles. Calif., 
has been awarded a 5102,849 Army 
contract for research in hyper-velocity 
base flow and wake studies, which will 
contribute to the description and speci- 
fication of targets that radars and other 
instrumentation will have to deal with 
in ballistic missile defense systems. 
Studies are part of Army's Project De- 
fender and are sponsored by DOD’s 
Advanced Research Projects Agency. 


Chance Vought Astronautics, a divi- 
sion of Ling-Temco-Vought, has been 
awarded an 586,966 National Aero- 
nautics and Space Administration con- 
tract for an exploratory study of guid- 
ance system techniques in emergency 
abort operations of the Apollo Lunar 
Excursion Module (LEM). NASA also 
has awarded a S165.000 fixed-price con- 
tract to the USAF Aeronautical Chart 
and Information Center, St. Louis, for 
lunar charting service. 

Goodyear Aircraft Corp. will design 
and construct an expandable antenna 
for use on planetary spacecraft such as 
the Mariner, under a contract from the 
Jet Propulsion Laboratory (JPL) of the 
California Institute of Technology. The 
12-ft.-dia. antenna will consist of curved 
radial ribs folded around a circular hub. 
It will be packed in a 4-ft.-dia. package 
for launching and will be used in space 
to relay communications back to earth. 

Catalytic Construction Co. has won 
a S’. 5-million NASA contract to build 
a synchrocyclotron designed to accel- 
erate protons up to 600 million elec- 
tron volts. The accelerator will be oper- 
ated by several Virginia universities and 
will be located near Langley Research 
Center, which will have management 
responsibility. 


PROBLEMATICAL RECREATIONS 162 



A railroad buys lies for $ 1 1 apiece. They last for ten years and 
then have a scrap value of SI apiece. If preservative treatment 
costing S3 a tie is applied, each tie will last 15 years but will have 
no scrap value. If the railroad makes 5% on its capital, should 
it treat the ties? — Contributed 

Going to New York next week for the I-triple-E? Pack your 
r&ume and plan to drop by the Career Center at the Summit 
Hotel. Gentlemen from our Guidance and Control Systems Divi- 
sion will be on hand to discuss interesting positions in navigation 
and digital computer components and systems. We hope to see 
you at the Summit. 

answer to last week’s problem: Use of log table or slide 
rule involves unnecessary inaccuracy and time consumption. 
Simply raise both numbers to the 30th power, giving 1000 and 
1024 respectively. Hence the cube root of two is larger. 

An Equal Opportunity Employer 

m LITTON SYSTEMS, INC. 

Guidance & Control Systems Division 
Woodland Hills, California 
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Northrop will start production of F-5 fighter in Hawthorne. Calif., in next few months in assembly system parallel to that of the T-38. 
system attacncd underneath a seven-foot high platform. I lie twin rail-suspended lines will have a total length of more than a quarter mile. 

Northrop to Use T-38 Assembly Techniques (or F-5 

Completed forward fuselages will join the center fuselages and the sections arc mated during passage along the system. The twin mating 
lines have eight stations each, the last of which is a shipping position. Completed fuselages are loaded directly from the lines onto trucks. 
Final assembly— installation of engines, armaments for F-5s. flight and navigation aids— takes place at Palmdale. Calif. Both assembly 
lines can be supplemented with a third, using the present system as a base. Photo shows an advanced stage of the assembly of the T-38. 
The F-5 fighters will be assembled in the area at right. 


Suction Cups Tested 
In Helicopter Landings 

Bedford, England— Royal Navy has 
experimented with suction cups on 
helicopter landing gear to secure them 
to frigate decks during landings in rough 

Experiment has been run in conjunc- 
tion with Royal Aircraft Establishment 
Naval Section, using a Westland Wasp 
powered by a 1,050-shp. Bristol Sid- 
delcy Nimbus free turbine engine. En- 
gine has been torque limited to 685 
shp. to enable maintenance of sea level 
performance under all operating condi- 

RAE has developed a platform 
which simulates ship motion in order 
to test helicopter landing characteris- 
tics on rolling decks. Platform is 24-ft.- 
square and is covered with anti-skid 
paint, impregnated with carborundum 
particles. Platform is rocked by an elec- 
tric motor. Roll angles of up to *15 
deg. are available, simulating the roll 
rate of a 2,700-ton frigate. 

R. R. Duddv, head of the RAE 
Naval Air Dept., said the platform can 
be moved into an adjacent hangar so 
that tests of dummy helicopters may be 
carried out under laboratory conditions. 

In a demonstration at Bedford, 
Westland Test Pilot John Morton suc- 
cessfully landed a Wasp eight times 
on the platform, which was set for a 
4-deg. roll ratio. Figure was selected 
because of adverse wind and weather 
conditions; wind was gusting to 30 kt. 
from east-southeast and the platform 
could not he positioned to take full 
advantage of this, as could a ship. 

Cdr. A. J. R. Pegler of the Royal 
Navy said the suction system was devel- 
oped after considerable testing of a 
winch-down system now being studied 
in the U. S. and Canada. Difficulty in 
the latter system, as far as the Royal 
Navy is concerned, is extensive modifi- 
cation to helicopters and ships to carry 
the additional equipment. 

In the suction cup system, Cdr. Peg- 
ler said, pads replace the wheels; each 
consists of a flat metal plate with a 
rubber seal bonded to the periphery. 
Air is bled from the main powerplant 
to create a partial vacuum when the 
pads are in contact with the deck. Deck 
handling can be facilitated by reversing 
suction flow for lifting ground effect. 

Another system under study by Royal 
Navy, but with less emphasis, is the use 
of a harpoon and grid. Grid of steel 
bars is mounted at deck level, and this 
is engaged by a barbed harpoon at- 
tached to the belly of the helicopter. 
On landing, the harpoon is forced into 
the grid and the barbs engage the bars. 
Barbs can be designed to retract hy- 
draulically or pneumatically. 


FLEXIBILITY 


The man holding this coaxial switch 
assembly has the knowledge and 
experience to work on projects either 
individually ... or as part of a team of specialists. Transco can offer this FLEXIBILITY because 
it is a company that is not too large-or too small. This unusual FLEXIBILITY gives Transco 
many advantages: . . . fast reaction time in meeting contract schedules . . .the ability to enter 
into a program at any phase -design through production . . . economical manufacture of prod- 
ucts or advanced design to rigid customer specifications. This extraordinary FLEXIBILITY makes 
Transco a company possessing the capability to deliver electronic components, products, or 
systems to the aerospace industry. Write for brochure or catalog. Transco Products, Inc., 4241 
Glencoe Avenue, Venice, California. Telephone 391-7291 area code 213. 
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The most complete line of digital 
logic modules in the industry. . . 





■ S-PACS offer logic freedom, simple loading rules, minimum 
interconnection. They are available in three frequency ranges 
... all compatible. No intermodule coupling networks or 
components are required. The three series share the same 
circuit arrangements and perform identical logic functions. 
They utilize a common system of model names, pin num- 
bers, color coding, connector polarization. Power supply 
voltage and logic levels are the same. S-PACS utilize NANO 
logic for straightforward implementation of AND-OR logic 
or NOR logic directly with S-PAC modules. A single, versatile 
NAND gate circuit is basic to all S-PACS. Special S-PACS 


complement the standard line and are custom fabricated to 
order. (Catalog S-2) ■ 20 MC H-PACS are a full line of high- 
speed static synchronous logic modules designed for spe- 
cialized applications where speed and reliability are essential. 
Fan-out is high. Wiring techniques are ordinary — shielded 
cables or twisted pairs are not required. Like all 3C-PACS®, 
quality goes deep. (Catalog H-2) ■ Full range of mounting 
hardware, power supplies, accessories (including Logic 
Symbol Kits) offered in each line. Also available: Militarized 
PACS and Serial Memory PACS with 3C Soniline magneto- 
strictive delay lines for low-cost storage in small volume. 



and now- 

NEW 3C 
SILICON 
S-PACS 



MIL FEATURES AT LOW COMMERCIAL PRICES — 1 MC SILICON S-PAC digital logic modules 
function comfortably from — 55°C to -pl00 o C. They broaden the most comprehensive and 
versatile logic line in the industry. In quality, design (“worst case” conservative) and across- 
the-board reliability they are as dependable as Germanium S-PACS which have already passed 
1,200,000 PAC-Hours of continuous life test without failure.* SILICON S-PACS meet a variety 
of applicable component and equipment MIL specifications, and will exceed continuous 
operating temperature requirements of USAF/MIL-E-5400, CL.3and USN/MIL-E-16400, CL.l. 
Slight changes in component types and/or the use of conformal coating (applied per MIL 
specification SCL 25) enable 3C to adapt the SILICON S-PAC line to practically any military 
application. Write for the full story — Catalog SIL-1. 

-Recent statistical analysis of this life test data indicates that the basic NAND Gate has a failure rate of .02% per 1,000 hours 
or less. These numerics of the NAND Gate are calculated based on a demonstrated system MTBF at the 90% confidence level. 



COMPUTER CONTROL COMPANY. INC. 
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Cessna Acts to Widen Twin-Engine 
Sales; Foresees Industry Growth 


New York— Major business aircraft 
manufacturers arc moving toward a 
stage of direct model-by-model com- 
petition throughout their entire prod- 
uct line, Dwane L. Wallace, president 
of Cessna Aircraft Co., believes. 

For its part, Cessna is going after a 
larger share of the twin-engine market, 
where its 25% sales share trailed the 
51% unit volume mark it recorded last 
year in the single-engine class, Wallace 
told the New York Society of Security 
Analysts. 

Introduction of the Model 556 Sky- 
master (see p. S8) will have some impact 
this year, he said, and a much greater 
one in 1964. Following the Skymaster 
will be a six-place high performance 
airplane, the Cessna 411, designed to 
sell for $105,000-5110.000 and fit be- 
tween Cessna's Model 520 Skyknight 
and the Beech Queen Air and the Aero 
Commander families. 

Significantly, Wallace said, the busi- 
ness aircraft roster has grown from eight 
single-engine and three light twin 
models to 25 single and 14 twin-engine 
models in the last 10 years, but in- 
troduction of new airplanes has not 



greatly disturbed the market share of 
established airplanes. 

Cessna's Model 510 had no direct 
competition when it was introduced, 
and for three years preceding introduc- 
tion of a competitive airplane-thc 
Beech Travel Air. later joined by the 
Baron— sales averaged 200 annually. In 
the two years that followed, the’ 510 
average rose slightly to 208 per year. 
Three years ago. Wallace continued, 
the Piper Aztec entered the market, 
but Cessna's average annual light twin 
sales figure rose to 242. The total mid- 
dle sized twin average annual market 
has grown from about 200 units to 675. 

"Similar examples can be found in 
other aircraft," Wallace said. “The 
Beech Bonanza continued to sell in the 
face of new competition bv our 210 and 
Piper’s Comanche. The market also 
absorbed the relatively recent Piper and 
Beech entries into the low-priced field 
so long dominated by our Model 172." 

Wallace said that a recent Cessna 
market survey indicated that there arc 

595.000 business prospects in the U.S. 
for private aircraft, based on size of 
business, income, per cent of budget 
spent for travel, and other factors. An- 
other manufacturer s survey developed 
a 400,000 prospect figure. Degree of 
market penetration is relatively low. 

“In the broad, general business clas- 
sification of transportation, communica- 
tion and utility firms, we find there are 

120.000 such firms which, in the ag- 
gregate. own 1 1 .970 aircraft." Wallace 
said. "We do not suggest that all of 
these 120.000 firms are prospects, but 
we do estimate that approximately half 
—or 60,000 of them— are bona fide pros- 
pects. This means we have a market 
penetration of only about 20% in this 

similar situation exists in the ex- 
traction category, which covers mining, 
oil industry, etc. Here, there is a total 
of 15.500 firms which arc bona fide 
prospects, of which 690 use aircraft or 
a 4.4% market penetration. In the 
broad category of manufacturing, there 
are 11,190 airplanes being used among 
a group of 145,000 bona fide prospects 
for a 7.7% penetration." 

Pleasure flying-including a 45% 
class of owners who use their aircraft 
for both business and pleasure flying- 
lias 407,000 prospects. Wallace said. 
This group owns 19,720 airplanes, leav- 
ing a market penetration of 4.8%. 

"It is interesting to note,” Wallace 
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Where Is Our Quality Assurance Department? 


Actually, product quality at Deutsch doesn't be- 

...it is a (unction of everyone in the plant. First 
of all, management sees to it that quality is de- 

by final inspeotion.Then experienced per- am ■ 

sonnel follow countless quality control H 
procedures all the way from raw materials ItSljBj 
to finished parts inventory. And finally 
reliability engineers verify that quality 

is consistently reproduced to the toughest ^ 

user specifications. This then is the basic C “ 


philosophy behind O' 

to delivery. If you we 
the plant-wide QA program that always means 
performance beyond specifications, contact your 
^ . local Deutschman today or write for Data 
1 File B-3. Deutsch Electronic Components 
Division.Municipal Airport.Banning, Calif. 
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DATE OF CONCEPT: 1955 


Through work on the Air Force Minuteman program, Thiokol has 
demonstrated and developed, in cooperation with Arde-Portland, 
Inc., the world’s largest mechanically actuated movable nozzle, 
which is now in mass production. These nozzles have been subjected 
to long duration tests without failure. 

The experience— one more proven facet of Thiokol technology- 
can make invaluable contributions to development of TV C systems 
for application to future large boosters. 


*7AZoAo€ 

CHEMICAL CORPORATION 
Bristol, Pennsylvania 
Rocket Operations Center: Ogden, Utah 
An equal opportunity employer 


said, “that when the Curtis Report on 
Aviation was issued during the Eisen- 
hower Administration, pleasure flying 
was projected to decline. Actually, Fed- 
eral Aviation Agency figures show that 
pleasure flying increased 40% between 
1958 and 1961, and now is expected to 
accelerate during the next five years,” 
Wallace said. 

Wallace raised objections to both 
turboprop and turbojet powerplant air- 
craft as a direction of expansion. A pis- 
ton engine is one-third the cost per 
horsepower of a turboprop engine, Wal- 
lace said, and the turboprop requires a 
pressurized airplane for efficiency. 

“The turboprop is coming,” he said, 
"but we feel it’s quite a way down the 

On the market for pure jet business 
aircraft, Wallace added: "Our feeling 
is that the market for a SI million or a 
$750,000 airplane is very narrow— for 
reasons starting with cost.” 

Airline Competition 

This airplane is competing with the 
airlines where the airlines are at their 
best, Wallace said, and he feels the 
business airplane maker should cover 
the market that the airlines don’t reach 
so intensely. 

Other major points Wallace dis- 
cussed: 

• Anti-tnist investigation of business 
aircraft manufacturing. Wallace said 
lie had no word on its status, but 
Cessna has adjusted its distribution and 
merchandising practices to meet what 
the government investigators seem to 
have in mind. 

• Air Traffic control problems for small 
aircraft. The instrumentation-required 
situation is going to get worse. Wallace 
said, but not much worse, and improve- 
ment with development of better, 
simpler instruments is on the way. 

• Sales and profits. Cessna is hoping 
for a 10%' increase in unit volume for 
its 1965 fiscal year, and for some in- 
crease m earnings despite losses on its 
helicopter program. The first four 
months have been according to projec- 
tions. Wallace said, but added that 
there arc seven tough selling months 
ahead. 

• European competition. European 
manufacturers need broader product 
lines to attract the necessary distributor- 
dealer organization. Such competition 
will grow, however, explaining Cessna's 
purchase of a 49% interest in Reims 
Aviation in France. A major market 
exists in less developed countries out- 
side Europe, and a big help in develop- 
ing this market would be a practical 
export financing program in the U.S., 
Wallace said. 

The nations that could benefit most 
from air transportation are also the ones 
that arc most beset by economic prob- 
lems, Wallace said. 
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PORTIONS OF PRINTED-CIRCUIT prototype of bio-telemetry system (left) include signal conditioners, receiver and transceiver control sta- 
tion. Size and weight will be reduced by cordsvood construction in version now being built. Physiological data acquisition-voice com- 
munication belt pack is shown, right. Transceiver control station is in background. High-density packaging will reduce belt pack size. 


Apollo Bio-Telemetry System Developed 


Bv Barry Miller 

Van Nuys, Calif.-Prototvpes of the 
bio-telemetry and short-distance voice 
communications system which may be 
used for monitoring space suit environ- 
ment and physiological responses of as- 
tronauts during Apollo spacecraft flights 
arc being developed here by Spacclabs, 
Inc., for National Aeronautics and 
Space Administration's Manned Space- 
craft Center. Houston. Tex. 

The voice Communications system 
would enable an astronaut investigating 

contact with an astronaut remaining in 
the Apollo Lunar Excursion Module 
(LEM) and with their control center 
on earth. This could be done via an 
S-band communication link in the ex- 
cursion module. The entire portion of 
the system carried by the astronaut 
would be small, light and unencumber- 
ing. If packaged in its final flight ver- 
sion like these prototypes it would be 
carried in a belt around the astronaut's 
body. 

United Aircraft’s Hamilton Standard 
Div., which has responsibility for the 
Apollo space suit (AW Oct. 22. p. 33). 
is expected to pick a contractor soon for 
the flight version of the bio-telemetry. 

corporated into the suit. Design speci- 
fications for the flight system and a 
prototype now being built by Spacclabs 
arc nearly identical, both having been 
written by the Instrumentation and 
Electronics Systems Div. of Manned 
Spacecraft Center. 


Spacclabs' new prototype system, 
scheduled for delivery to NASA early 
this summer, is designed to provide the 
following: 

• Two-way simultaneous voice com- 
munications between astronauts or be- 
tween astronauts and a ground control 
center through a spacecraft transceiver 
control station which offers outputs for 
and accepts inputs from the spacecraft's 
S-band communications link. 

• Transmission, reception and recovery 
of physiological or environmental tclem- 
ctrv signals in their original form by 

two-way voice communications arc in 
progress. Typical types of data that 
can be monitored over the seven data 
channels of the system will yield elec- 
trocardiogram. electromyogram, body 
temperature, environmental tempera- 
ture, suit pressure, electroencephalo- 
gram. blood pressure and possibly res- 
piration bv an impedance pneumograph 
(AW June 11. p. 79). 

• Emergency voice communications by 
switching the receiver frequency to that 
of the transmitter which operates on 
the spacecraft recovery frequency. 

The system will consist of a belt pack 
radio transceiver for each man (two un- 
der this contract) and a remotely lo- 
cated transceiver control station. While 
intended primarily for voice communi- 
cations, the belt pack will contain all of 
the signal conditioners, amplifiers, and 
voltage controlled oscillators necessary 
for picking up and processing seven 
channels of physiological and environ- 
mental data. 


Inputs from sensors on the astro- 
naut's body will be conditioned, ampli- 
fied and impressed on the oscillators 
whose outputs are mixed onto a 296.7 
me. AM transmitter signal. 

Two modes of operation will be 
mailable for the system— a duplex oper- 
ation, permitting simultaneous two- 
way voice communications, and simplex 
push-to-talk type of emergency com- 

In the duplex mode, two astronauts 
may talk simultaneously through the 

spacecraft S-band communications 
transmitter to the spacecraft control 
center, or one astronaut can talk while 
the other is sending phvsiological data. 
One man will transmit on 296.7 me. 
the other on 269.9 me., the 200 kc. dif- 
ference being sufficient to prevent the 

A dual narrow-band receiver in the 

ratclv accept both signals and will be 
capable of routing both of the signals 
to the spacecraft communications trans- 

If one astronaut is not transmitting 
while his companion is, lie can monitor 
two frequencies— that of the transmit- 
ting astronaut through a broadband 
296.8 me. receiver on his belt pack and 
the 257.9 me. signal from the transmit- 
ter in the transceiver control station. 
Should he then begin to transmit, a 
relay-filter combination on the first as- 
tronaut's belt pack rejects the other 
astronaut's transmissions. 
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BLOCK DIAGRAM of new prototype biological telemetry and short-, 
suit data during Apollo flights. This type of system may also be used for lunar landings 


on system is shown abc 
id later space missions. 


One astronaut can call the other via 
the transceiver control station if the 
second is talking, or he can talk directly 
if the other is not sending. Thus, one 
astronaut cannot break into another’s 
conversation except through the trans- 
ceiver control station. 

In a possible operational sequence, 
the transceiver control station would be 
situated in the LEM with one astronaut 
at the station using a microphone and 
headset. 

The other man, surveying the lunar 
surface, could remain in contact with 
his companion via his belt pack. 

The belt packs are battery powered 
(±14 v.d.c.) as is the transceiver con- 
trol station (28 v.d.c.). Provision is 
made in the system for hardline wire 
link to replace the RE link when astro- 
nauts are together in the spacecraft. 

Spacclabs previously built a prototype 
belt-carried short-distance communica- 
tions and telemetry system for NASA 
Manned Spacecraft Center (AW Dec. 
4, 1961 p. 26), which was a forerunner 
of the version now in development. The 
original version, portions of which are 
shown in accompanying photographs, 
was also a seven channel system, this 
one operating on 121.5 me. and using 
frequenev modulation. Its transceiver 
control broadcast AM signals on 72.9 
me. The system was delivered to NASA 
last spring. 

FM Reception 

The AM transmitter generated about 
2 watts and despite the presence of a 
diplexer the AM transmitter tended to 
drown out FM reception. 

To minimize this problem, the new 
system will use amplitude modulation 
throughout. 

Tlie initial prototype employed 
printed circuit board construction. The 
belt pack weighed 5.6 lb., occupied 120 
cu. in. of space, was too bulky to con- 


veniently fit under a space suit. The 
new prototype, whose size and weight 
will be reduced through the use of a 
high-density welded packaging tech- 
nique, will scale between 50 and 55 oz. 
and occupy about half the volume of 
the original version. 

Welded Modules 

Welded modules for the new system 
will be made in collaboration with En- 
gineered Electronics Co. in Santa Ana. 
Calif. Typical modules will ran about 
1 in. by 1 in. by 3 in. and would con- 
tain the amplifier and signal conditioner 
for each channel. The exception would 
be an impedance pneumograph, a de- 
vice for obtaining respiration volume 
and rate by measuring trans-thoracic im- 
pedance (AW June 11, p. 79). It would 
be somewhat longer than the typical 
module. 

Each module will consist of conven- 
tional components, arranged in cord- 
wood style with leads protruding 
through a Mylar sheet and then inter- 


connected by ribbon. They will be 
potted in an isocyanate polyurctlianc- 
foam which has a 10 to 14 lb./cu. ft. 
density, about one tenth that of a nor- 
mal epoxy compound, accounting for 
much of the system's weight savings. 

In the system being built, each trans- 
mitter, including that of the control sta- 
tion, will put out about 250 milliwatts 
as compared with two watts from the 
AM transmitter in the transceiver con- 
trol of the first prototype. This reduc- 
tion in power level is being offset by the 
use of sensitive belt receivers, which 
will have sensitivities of about —96 
dbm. 

The initial telemetry prototype, built 
here last year, was iiot intended by- 
NASA to be a model of an operational 
system. Rather, it gave NASA engi- 
neers a chance to familiarize themselves 
with likely problems and to develop sys- 
tem concepts, of which the system now 
being built and the one to be fabri- 
cated for the spacesuit contractor are 
logical outgrowths. 
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like it hot! 


Go as high as you want and as hot as 1200° F. and 
our STRATOTHERM' terminals and splices per- 
form with utmost reliability ... all the way! In a 
vapor-trailed jet at 35,000 feet or a cherry-nosed 
missile braked by earth’s atmosphere, STRATO- 
T.HERM brand products easily ride out vibration, 
corrosion, heat, cold and other extremes that go 
with pushing beyond sound or into space. 

You can choose from three basic, temperature- 
oriented types: uninsulated (650° F. or 1200° F.), 
pre-insulated (550°F.)and post-insulated (500° F.). 
Splices (sealed or unsealed) for single or multiple 
wire applications. Caps for pigtail splices and spare 
wire caps ... all part of the largest line of high- 
temperature, high-altitude connection devices 
available anywhere. 

Quite by design, our STRATOTHERM terminal and 
splice line offers many other advantages including: 


• choice of plating predicated on temperature re- 
quirements 

• color coding of sleeve or crimping rings 

• precision controlled crimping with matching 
A-MP' tools— hand or automatic 

• wire size range— AWG 26-2/0 

• TEFLON® insulation used throughout 
There’s more to tell; all of it convincing, if your 
needs are in high-temperature, high-altitude con- 
nections. So, send now for complete information 
on AMP STRATOTHERM terminals and splices. 






SCIENTISTS at North American Space & Information Systems Div. demonstrate trans- 
mission of TV pictures over laser beams modulated by interference modulator of a type 
which company says may be suitable for optical space communications. 


TV Transmission on Laser Beam 
Demonstrated by North American 


Los Angeles— Transmission of televi- 
sion pictures on a laser beam was dem- 
onstrated here last week by North 
American’s Space & Information Sys- 
tems Div. 

The interference modulator made 
possible an infonnation bandwidth of 
1.7 me. at 40% modulation with a 
power requirement of under two watts, 
a performance which North American 
says may be improved substantially with 
further refinements. It was developed 
with space applications as a primary 
goal. 

The modulator is an adaptation of 
the Twyman-Crccn interferometer 
which makes use of a half-silvered, half- 
transmitting mirror which splits a paral- 
lel beam of light so that half is reflected 
through a lens onto a point while the 
other half is passed through a prism 
and then reflected to the same point. 

In the NAA modulation process, the 
light beam output from the laser is fo- 
cused by a lens and then split into two 
beams by a half-reflecting, half-trans- 
mitting mirror placed at a 45-dcg. angle 
with respect to incident light, as in a 
T wyman-Green interferometer. 

The resultant split beams are reflected 
back toward the beam splitter by mir- 
rored piezoelectric transducer elements, 
each of which is modulated by 1 SO deg. 
out-of-phase video signals. The impres- 
sion or electrical signals on the trans- 
ducers causes them to be displaced with 


respect to the beam-splitting mirror, 
thereby changing their path lengths to 
the center point of the beam splitter. 

The beams then recombine construc- 
tively or destructively with an intensity 
proportional to the modulating signal. 
A second lens recollimates the modu- 
lated beams which are later detected 
by a photo cell in an optical receiver, 
converted back into TV signals and 
displayed on a TV monitor. 

Each piezoelectric transducer in the 
modulator is biased a quarter of a wave- 
length onto the linear portion of the 
light beam's curve to insure a linear re- 
lation between output intensity and 
modulating signal. 


Microcircuit Life Tests 

Study to determine the catastrophic 
failure rates and the nature of deteriora- 
tion of semiconductor microcircuits ou 
accelerated life tests will be initiated soon 
by the Univac Div. of Sperry Rand. 

Study will be conducted under a con- 
tract from the Navy's Bureau of Ships. 

Univac will buy digital circuits of the 

in naval strategic operations. 

The microcircuits will then be sub- 
jected to life tests In an effort to accumu- 
late the necessary life information. 



► Minute-man Microcircuitry Hits Snag 
-Persistent industry reports that sup- 
pliers have fallen behind schedule in de- 
livery of microcircuits destined for 
feasibility guidance systems of the im- 
irovccl version of Minutcman ICBM 
lave elicited a “no comment" statement 
from Autonctics Div. of North Ameri- 
can, associate prime contractor for the 
missile's guidance and control svstem. 
Difficulty may stem from circuit designs 
hard to realize at the current stage of 
semiconductor microcircuit technology. 
These devices are expected to be a key- 
factor in achieving dual goals of de- 
creased weight (for range-payload bene- 
fits) and better accuracy m the im- 
proved Minutcman. 

► Universal Space Navigation System- 
Feasibility of developing a space naviga- 
tion system, suitable for use in a wide 
range of military space vehicles by mak- 
ing only minor modifications to the 
system, has attracted serious interest 
at Air Force's Space Systems Div. A 
study of the navigation system’s re- 
quirements reportedly is being con- 
ducted for Space Systems Div. by Mas- 
sachusetts Institute of Technology. 

► NASA Funds Decision Filter Effort— 
The possible application of a parallel- 
logic. self-organized machine to the 
problem of interpreting cloud patterns 
will be investigated by Astropower. Inc., 
under a S33.936 contract from NASA. 
The machine will be patterned after 
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THE BENDIX CORPORATION 

BENDIX RADIO DIVISION 

BALTIMORE 4, MARYLAND 


ern Airlines 
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Our solid state DMA-29 

is the last word in DME systems. 

One other thing. 


12/62 

CMIUEe 1 no OF I CROSS WEIGHT 1 

Airex | 2 1 36# 1 

lUMtERS 

Towson, Maryland 

68— ( 

- 

DESCRIPTION 


29 AL 
29 C 

29/61A 

DME Interrogator 
DME Indicator 
Antenna 

1 

1 

1 


It costs 27% less 



than the next best system. 


In fact, it is the lowest priced system in its class. And by far 
the best. 

Why? 

Well, for one thing, the interrogator features new, dras- 
tically simplified circuit designs. For another thing, it is 
completely transistorized except for the transmitter section 
and the phantastron tube used in the distance circuits. 
The result is increased reliability, to say nothing of the 
greatly reduced price we told you about. 

With the DMA-29, accuracy is a foregone conclusion, 
thanks to a self-calibrating circuit that continuously and 
automatically checks the distance measuring circuits. 

The system is available in two packages: the DMA-29AL, 


an ARINC 521 type DME system in a long J4 ATR case; 
and the DMA-29A for aircraft where ARIN C standardiza- 
tion is not required, packaged in a short JS ATR case. 
Both feature solid state switching. The DMA-29AL is also 
available for bridge type frequency control. Both cover all 
VOR/DME channels with provision for future channel 
splitting. Both precisely indicate distance from 0 to 192 

Want more information? Write us at Bendix Radio 
Division, Avionics Products, Baltimore 4, Maryland. Export 
Sales and Service: Bendix International, 205 E. 42nd Street, 
New York 17, N.Y. Canada: Computing Devices of Canada, 
Ltd., P. O. Box 508, Ottawa 4, Ontario. 



Bendix Radio Division 


the company's decision filter (AW May 
28, p. 581. a self-organized device that 
can recognize a series of three-dimen- 
sional objects. 

► Thin-Filin Active Element Program— 
Annv Signal Corps will sponsor a one- 
year research and development program 
in thin-film field effect transistors (AW 
Feb. 4. p. 68) and space charge limited 
triodes, the successful operation of 
which was reported recently by Hughes 
Semiconductor (AW Feb. IS. p. 97). 
Proposals for the contract arc sched- 
uled for submission to the Army next 
month. 

► Signed on the Dotted Line— Among 
contracts recently awarded to avionics 
companies are the following: 

• Lockheed Missiles & Space Co. will 
continue research and development of a 
spin echo computer memory for the Of- 
fice of Naval Research. 

• Westinghouse Electric Corp. will de- 
velop and fabricate high and low reso- 
lution image intensifier panels com- 
posed of electroluminescent and photo- 
conductive elements for the Naval 
Training Device Center. 

• Thompson Ramo Wooldridge will in- 
vestigate a high-current-density electron 
bombardment ion engine under a SI 50,- 
000 contract from NASA's Lewis Re- 
search Center. 

NEW AVIONIC 
PRODUCTS 


• Micro-metallized Mylar capacitors, in 
rectangular cases for printed or weldcd- 
circuit use. operate over temperature 
range of — 65C to 125C without voltage 
derating. Units arc available with 200 
v. rating in 0.001 to 10 mfd. sizes and 



arc designed to meet environmental re- 
quirements of MIL-C-141 57B, MIL-C- 
19978B and MIL-C-18312B, according 
to manufacturer. Bulletin 81662 gives 
application data. Manufacturer: San 
Fernando Electric Mfg. Co.. 1 509 First 
St., San Fernando, Calif. 


• Three-axis flight simulator. Model 
S-450A. operated from analog computer 
or function generator, provides maxi- 
mum rates of more than 700 dcg./sec. 
and minimum rate of less than onc- 



qticncv response to beyond 27 eps. un- 
der rated load. Simulator has been 
purchased by McDonnell Aircraft Corp. 
for use in Gemini program, according 
to manufacturer: Careo Electronics. 
1180 O'Brien Drive, Menlo Park. Calif. 

• X-ray sensitive vidicon camera tube. 
Model ML-589, which can be used 
to see through metal to detect internal 
flaws in transistors and other compo- 

Wlicn irradiated by adequate X-ray 
source in a modified closed-circuit tele- 
vision system, tube can be used to see 



through steel casings and weldments up 
to S in. thick. Detailed resolution ex- 
ceeds 0.001 in. and image quality is 
comparable to fine-grain, high-contrast 
radiographic film making new tube suit- 
able for magnifications up to 50X. ac- 
cording to manufacturer: Machlctt 
Laboratories. Inc,. 1063 Hope St. 
Springdale. Conn. 

• Silicon digital Micromods, Scries 
2.000, a line of digital functions each in 



rectangular pucka ze measuring approxi- 


for the Aerospace Industry 

Aerotest Laboratories, Inc. is an independent 
testing laboratory with facilities for the com- 
plete simulation of natural and induced envi- 
ronments, including those found in space. 
Aerotest is staffed end equipped to meet the 
exacting environmental and non-destructive 
' el testing requirements demanded of the 



VIBRATION SYSTEMS - 


ACCELERATION & SHOCK MACHINES - Up to 30' 
centrifuge; Shock test to 167 g's, 8 m’s, 3,000 
lbs; Shock sled, capacity to 5 tons. 

ROCKET & PYROTECHNICS TESTING - Facilities 
lor test firing of rocket motors and pyrotechnic 
devices to 10,000 lbs. thrust. 


tor noise level tests. 30-35 db background; mei 
urements as lew as 0.0002 g's can be made. 
L0X & HYDRAULICS CLEANING - Approved L 


CRYOGENICS & FUELS TESTING - Facilities 
liquid oxygen, hydrogen, helium, nitrogen. I 
for 90% H,0, and mono- or bi-propellants, ex 


inf [ihoratorlVs S )u rtheV e"paMs*«"otn* s 

workTn m «dtog!aphy 8 thf 

am? gaseous leak detection 'services, both 



erotest 

■ laboratories, INC. 

" Comae Road, Deer Park. L.I., N.Y. 
MOhawk 7-7200... Area Code 516 
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recognition o I our unusual Measurement and Control capabilities for 
Aerospace and Industry. 2. For painless, incremental reading. 3. To 
advance our belief that the truth need not be dull. 



FREE STREAM 
MEASUREMENT 
PROBE 

(photo enlarged 10,000 times ) 

Once upon a time there were two ways 
to check flowing stuff; you stuck a 
probe into it or you grabbed some as 
ent by. Either way— stab or grab— 
you ended up making an accurate 
analysis of a non-representative sample 
(where you touched the flow, creating 
turbulence, you changed its character). 
Now there's a better way. Giannini 
Controls, in its lust for measurement 
accuracy, has developed a new type 
of probe. It senses free stream data 
without making waves. Our probe is 
a beam of gamma rays. 

Say, for instance, you want a precise, 
direct measure of air density from a 
sounding rocket. As a start, put a tiny 
radioactive source inside the rocket's 
i. The source shoots a beam of 
gamma rays off to the side of the bird. 
Elsewhere on the rocket put a Giannini 
densitometer and focus it on the gam- 
beam. Then crank up your bird 
and fire it. It's just that simple. Honest! 
(doubters can find more intimate de- 
< in the far right hand column). 


NEW PRODUCT OFFERED 


/«fK PENDULOHM 

j A NEW VERTICAL 

• -I DEVIATION SENSOR 
Giannini's Pendulohm is a precise, pen- 
dulum potentiometer. It is extremely 
ugged, hermetically sealed, versatile, in- 
pensive, and meets MIL-E-5272C. Tilt 
ngc is — to 45°. Response can be con- 
oiled by oil damping, depending on spe- 
fic use. Applications include: Platform 
abilizer. pitch-roll control, torpedo at- 
tude control, vertical sensor, artificial 
horizon transducer and zero sensitive 
accelerometer. 


PERSONAL 



•(Want to wish Dr. Von B 
birthday [March 23]? It's easy. Just 
out the rectangle above, sign your ns 
and send it to him in Huntsville). 


CORPORATE ADV. 


1600 S. Mountain Ave., Duarte, Calif. 



Hidden in the illustration above arc five I seconds. Mathematicians and social work- 
dastardly enemy agents (Madame X does ers may take a little longer. If you solve 
>t count). Normally suspicious people it in 10 seconds or less, you might well 
. should be able to find all five in about 30 I consider being sneaky for a living. 



ATTACK OF THE SINUSOIDS 
by Jim Kyser; publ. GCC, 1962 
We're kidding with the title and the 
picture above. Jim Kyser, however, 
isn't kidding when he writes of sinus- 
oids. In his latest paper, Experimental 
Servo Analysis, he shows how they can 
be used to determine the stability of 
any closed-loop system from its open- 
loop frequency response. We quote: 
In closed-loop system design, experi- 
mental frequency response data can 
be interpreted directly in terms of the 
design changes needed in a particular 
physical system. No elaborate data 
analysis is required. Neat trick; saves 
time, saves money. 

Want a copy? See below. 

EDITORIAL [continued) 

As we left our hardy band of adventurers 
two columns to the left, they were in the 
aet of firing their Giannini-equipped 
sounding rocket in hopes of achieving an 
accurate, direct measure of true air den- 
sity. As the rocket soars into space, a 
beam of gamma rays is directed through 
the skin of the bird. The gamma, intcr- 

of the gamma scatter is in direct propor- 
tion to the density of the air. The watch- 
ful densitometer, which is zeroed-in on 
the gamma beam, counts the rate of scat- 
ter-allowing a direct running account of 
air density to be made. It works on the 
ground, it works at 250,000 feet, it even 
works during re-entry (gamma rays pene- 
trate plasma like it wasn't there). 

For more complete facts about sensing 
air data at hypersonic velocities, write to 
our Dept. W. 


INFORMATION 


klflnr " wre t,a,a aoout any- 
Mlllfli thing mentioned on this 
page, drop a line to GCC, 
POOP ^ ^ Mountain, Duarte, 


niatelv Isis 0.172 in., can be oper- 
ated at speeds tip to 15 me. over tem- 
perature range of — 55C to 125C. Power 
consumption is 40 mw. Circuit func- 
tions available include inverter, steering 
circuit, AND/OR gate, clock AND 
gate, emitter follower and supplemental 
gates. Manufacturer: Solid State Elec- 
tronics Corp., 15321 Raven St.. Sepul- 
veda, Calif. 

• Primary resistance standard measuring 
system, Model PRB-2056, permits meas- 
urement to accuracy of 0.00059?, re- 



ferred to National Bureau of Standards 
units, according to manufacturer. De- 
vice incorporates a primary multiple 
resistance and voltage divider standard 
which are individually certifiable by 
NBS. It covers five resistance ranges 
from 1,000 ohms to 10 megohms, with 
measurement resolution provided to six 
digits. Manufacturer: Julie Research 
Laboratories, Inc., 211 West 61st St., 
New York 23. N. Y. 

• Statistical digital voltmeter, Model 
SV2, measures data in electrical form, 
classifies and plots it in form of a fre- 
quency distribution graph (histogram), 



above or below a center value, and how 
these data compare with a previous 
period. The device measures and clas- 
sifies input voltages to an accuracy of 
0.019? in three ranges up to 1,000 v. 
Manufacturer: Non-Linear Svstems. 
Inc.. P. O. Box 728, Del Mar, Calif. 

• Pliable magneto-resistive element, 
known as MistoR, can be conveniently 
attached to curved as well as flat sur- 
faces using epoxy cement. The thin- 
film magneto-resistive elements, with 
output signals in the range of 5-10 v„ 
arc available with resistance values of 


100 to 10,000 ohms. Manufacturer: 
American Aerospace Controls, Inc.. 123 
Milbar Blvd.. Fanningdale. N. Y. 

• Portable radar performance analyzers, 
transistorized, provide minimum dis- 
cernible signal measurements on pulse 
compression, matched filter, moving 
target indicator and conventional radar 
systems. Analyzers arc available with 
interchangeable RF heads to cover fre- 
quency range of 200 me. to 5,900 me. 
Manufacturer: Spcrrv Microwave Elec- 
tronics Co., P. O. Box 182S, Clearwater, 
Fla. 



Tailor-made The demand for closed cycle nitrogen systems for 
temperature conditioning of thermal shrouds and heat sinks in space 
simulation chambers has led to the development of compact, field 
proven units which are now finding application in other areas such as 
magnet cooling systems, chill systems and 80° K pre-cooling systems 
for other cryogenic fluids ■ CryoVac's complete line of LN-series 
nitrogen systems, providing heating and cooling throughout a full 
range of temperatures between +500° F. to — 300° F., are designed 
for just such applications. Since CryoVac offers such a wide variety 
of capacities and sizes, each system is, in effect, tailor-made — they 
are tailored to your requirements. Prior to recommending a model, 
CryoVac will thoroughly study your needs and then recommend the 
system that will give you optimum service and value. As a result, engi- 
neering is reduced to a minimum and, consequently, so are costs 
■ For complete information, write for bulletin 203 — put CryoVac's 
extensive experience in the field of cryogenics to work for you. 


within 30 see. after operator pushes 
readout button. The histogram shows 
number of items falling within, above 
and below preselected tolerances or the 
number of items which have fallen into 
any one of 16 other specified categories 




Inquiries from qualifed scientists and engineers regarding employment opportunities 
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BUSINESS FLYING 



CESSNA MODEL 336 SKYMASTER features tandciikmountcd Continental IO-360-A engines and a twin-boom tail arrangement. 


Aviation Week Pilot Report: 


Tandem-Engine Cessna Skymaster Offers 



Flying Ease, Simplified Pilot Transitioning 


By David A. Brown 

Wichita, Kan.— Exceptional enginc-out performance, handling characteris- 
tics similar to contemporary single-engine aircraft and a cabin sound level 
equal to or quieter than conventional light twin-engine aircraft are the out- 
standing qualities exhibited by the Cessna Model 336 Skymaster, a light twin 
with tandem-mounted engines. 

Skymaster, flown here recently by this Aviation Week & Space Tech- 
nology pilot, proved itself to be a single-engine pilot's airplane from taxi to 


lauding. 

Among the capabilities demonstrated 

• Single-engine takeoffs from a standing 
start using either front or rear engine. 

• Landing characteristics similar to 
Cessna’s single-engine line of aircraft. 

• Lack of stringent piloting require- 
ments. This should pennit present 
single engine-rated pilots to transition 
into the Skymaster in a maximum of 
10 hr. flight time. 

In addition, the Skymaster showed 
itself to be a responsive, easy airplane 
to fly. The cabin noise level permitted 
normal conversation even when both 
engines were delivering maximum power 

Aircraft flown. N I703Z. is the third 
production model of the Skymaster and 
lias been assigned to Cessna Senior Vice 
President Del Roskam to evaluate from 
a customer standpoint. Dwanc Wallace, 
Cessna president, also has a Skymaster 
for personal evaluation. Roskam, here- 
tofore a single-engine pilot, has received 
the first of the new centerline-thrust, 
twin-engine pilot ratings created by 


Federal Aviation Agency for the Skv- 

wiliiam D. Thompson, Cessna chief 
of flight test and aerodynamics, flew in 
the right seat. 

V alk-around inspection on the Skv- 

craft of its class. Four under-wing fuel 
drain points are operated with a fuel 
drain cup. provided with the aircraft, 
which has a metal probe extending from 
the bottom of the plastic cup upward. 
Probe is inserted in the fuel drain ports 
and pressed upward to open the spring- 
loaded valves. Fuel drains into the cup. 

Drain ports arc located in the for- 
ward lower section of each wing boom, 
where the sump tanks for the main fuel 
system are located and under each in- 
board wing section where the low points 
of the auxiliary tanks are located. 

Access doors below shoulder height 
open in the front and rear engine cowl- 
ings to reveal oil sump dipsticks and 
pull knob for the fuel strainer drains 
on each engine. 

Control surface freedom was checked. 


Flaps were checked electrically after 
the master electric system switch was 

Skymaster has a single entry door on 
the right, forward of the leading edge 
of the wing. Door is 36 in. wide and 
provides access to both front and rear 
seats. Smaller baggage and cargo door, 
also located on the right side of the 
fuselage, is aft of the second row of 
seats and allows baggage to be loaded 
in the rear of the cabin. 

Cargo door measures 19 in. wide by 
21.3 in. deep. Cargo area also can take 
two additional seats to make the Sky- 
master a five- or six-seat airplane. 

All controls, switches and levers have 
been moved from the Skvmaster’s cabin 
floor to facilitate entry to the left front 
seat. In addition, the sub-panel below 
the instrument panel has been recessed 
approximately If in. and tilted back 38 
deg. to the main panel. This provides 
ease of vision and increased leg room. 

Production Skymaster has conven- 
tional twin-engine, lever-type engine 
controls, which replace the original 
push-pull, vernier-type. Original sys- 
tem of dual verniers proved difficult 
to manipulate. 

Flight instruments arc grouped in 
front of the left seat. Engine instru- 
ments arc located in front of the right 
seat, with the three operating gages- 
tachometer, manifold pressure and mix- 
ture/fuel flow-stacked vertically to- 
ward the center of the panel to be 
most easily visible from the left seat. 

Center of the panel Iras space for 


four radio packages and an audio switch 
panel at the top, stacked above the cen- 
ter control console, which contains en- 
gine controls, vaw trim and autopilot. 
Space for a fifth panel-mounted radio 
is available at the extreme right. 

Engine controls, left to right, are 
conventional throttle, rpm.. and mix- 
ture controls, with the left control in 
each pair operating the front engine 
and the right control operating the rear 
engine. Engine control friction adjust- 
ment is on the right side of the console. 

Left sub-panel contains master, gen- 
erator and auxiliary fuel pump switches, 
magneto-start switches, engine heat con- 
trols. lighting switches and rheostats 
and the pitch trim wheel. Right sub- 
panel contains electric flap switch and 
flap position indicator, pre-position type 
cowl flap controls and heating switches. 

Circuit breaker panel is on the left 
cabin wall just below the sub-panel 
level and convenient to the pilot. Cir- 
cuit breakers arc of the pop-out type. 
Parking brake T-handle is located on 
the extreme left, beneath the sub-panel. 

Instrument and sub-panel lighting is 
by means of four white lights spaced 
along the top front of the panel's glare 
shield. Lights are covered by sliding 
red lenses. This enables the pilot to 
have all white, all red or a mixture of 
white-red lighting. Three similar lights 
are mounted on the recess angle of the 
left sub-panel and are optional as arc 
post lights on the main panel. Right 
sub-panel has only the integral lighting 
in the flap position indicator. 


Notable features of the panel are the 
location of the pitch trim, which can 
be operated with the pilot’s right thumb 
while his hand is on the throttles, and 
the pre-position type cowl flap controls. 

Cowl flaps for both front and rear 
engines arc electrically operated by twin 
control knobs which slide in a vertical 
track. When the knobs are fully down, 
both flaps arc closed and vice versa. 

Controls may be moved to any posi- 
tion along the track, and the cowl flaps 
automatically assume a similar position 
in relation to full open or full shut. 
When the rear engine cowl flap control 
is moved to 3 open, for example, the 
cowl flap will move to that position. 

Basic flight instruments arc located 
on the extreme left, where they are 
somewhat difficult to see. particularly 
from the right seat. Thompson said 
they are considered emergency instru- 
ments only, however, and that the cock- 
pit is tailored to one pilot operation. 

Manifold pressure gage was confus- 
ing. Front needle, the one nearest the 
pilot, indicated manifold pressure for 
the rear engine. Rear needle, the one 
nearest the dial face, indicated pressure 
for the front engine. Considerable dif- 
ficulty was encountered in correlating 
this front needle-rear engine/rear 
needle-front engine arrangement with 
the left throttle-front engine/right 
throttle-rear engine console setup. 

Needle arrangement was reversed on 
the prototype Skymasters. It was 
changed because development engineers 
felt the present arrangement to be less 


confusing. Layout still is under study. 
By contrast, the split-dial tachometer 
(see photo, p. 95) is excellent. 

Start procedure for the two 210-hp. 
Continental IO-360-A engines was 
simple and differs little from that of 
other light twin-engine aircraft. Master 
and alternatoi (generator) switches were 
turned on, mixture and rpm. controls 
placed in the rich and high positions, 
respectively, and the three-position 
auxiliary fuel pump switch turned to 
high. The throttle of the engine to be 
started was advanced about an inch, 
and the magneto-starter switch was 
turned to the start position. 

Rear engine normally is started first, 
since the pilot has to rely mainly on his 
hearing to determine when it catches. 
After the engine has started, the auxil- 
iarv pump is turned off. 

Parking brake can be released by de- 
pressing the toe brakes and pressing the 
release button in the center of the park- 
ing brake T-handle. 

Pilots accustomed to conventionally 
arranged twin-engine aircraft with asvm- 
metricallv mounted engines will find 
taxiing the Skymaster frustrating, since 
turns cannot be made by using differ- 
ential engine power settings. 

Taxiing is similar to the procedure 
with a single-engine aircraft. Short- 
radius turns can be made by using dif- 
ferential braking and nose gear steering. 
Nose gear is steerable through 15 deg. 
either side of center and can turn freely 
to 39 deg. either side of center. 

Engine run-ups consist only of check- 
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IT'S NEW, IT'S BIG 

IT'S A GREA T AIRPLANE 

THE NEW GRAND COMMANDER, largest piston powered airplane ever built by 
Aero Commander, Inc., meets the needs of management men who want big 
roominess and privacy . . . big convenience and big performance with their 
mobility. Deliveries of the GRAND COMMANDER will begin early in 1963. Get 
big executive transportation at the biggest bargain in business aircraft! See your 
nearest Aero Commander Distributor for complete information! 


OMMANDER 


of ROCKWELL* STANDARD 




AERO COMMANDER. INC. 


BETHANY, OKLAHOMA 




CORPORATION 



ing the magnetos at 1.700 rpm. and 
exercising the two McCauley constant- 
speed. full-feathering propellers twice 
each. Propellers are mirror images of 
each other, since one is a tractor and 
one a pusher, but otherwise are iden- 
tical. Fuel selector salves arc on the 
cabin roof, immediately between and 
above the pilots' scats. Normally the 
right main tank feeds the rear engine 
and the left main tank feeds the front 
engine, although it is possible to switch 
cither engine to either tank. Fuel flows 
from the main tanks, located in the out- 
board wing sections immediately out- 
board of the tail booms, to small sump 
tanks in the lower forward portion of 
each tail boom, near the wing leading 
edge. Sump tanks hold about 1 gal. of 
fuel and at normal attitudes only about 
.4 gal. in each sump is noil-usable. 

Auxiliary pumps are located in the 
leading edge of each inboard wing sec- 
tion and pump fuel into the fuel selec- 
tor valves where it can be routed to 
either engine. Auxiliary fuel tanks, lo- 
cated in the inboard wing sections, 
empty directly into the selector valves 
by gravity. 

When the auxiliary pumps are in- 
operative, fuel from the main tanks 
flows around the pumps and into the 
selector valves. 

Engine-driven fuel pumps supply fuel 


to the engines. Vapor return lines per- 
mit fuel vapor from the front engine to 
return to the left tank and from the 
rear engine to the right tank. Fuel re- 
turn in cruise configuration is about 

Engine heat is not checked dining 


run-up, since the engines have fuel in- 
jection, Takeoff was made into a 1 5- 
mph. wind with the temperature at 45F. 
Gross weight at takeoff was 3,281 lb., 
compared with a maximum gross weight 
of 3,900 lb. 

Flaps were depressed to 30 deg., their 



...achieved the impossible in guidance and control functions. Engineering a design in missile control 
feedback, elements, the G. L. Collins Corporation is distinguished as a leading producer of highly accurate 
components . . . G. L. Collins Components! G. L. Collins has a diversified line of AC transducers and 
DC transducers, associated controls and systems for aerospace and industrial applications. 

The G. L-Collins Corporation is a forward thinking, technically mature 
designer of proven elements in major aircraft and missile 
programs: Minuteman, Atlas, Polaris, Dyna-Soar, 

Nike-Zeus, Saturn, Gemini, RS-70, A3J, 


Hound-Dog and many others. 


Write for brochure 
describing capabilities, 
facilities and product line. 
For specific applications, 
our engineering sales office. 


G. L. COLLINS COMPONENTS... 


r G.L. COLLINS CORPORATION 


2820 East Hullett Street, Long Beach 5, California 
(213) NEvada 6-8141 • MEtcalf 0-3121 • TWX: (213) 634-4095 
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CAPSULES 

THEY’RE 


OFF THE SHELF! 


CAPABILITY TODAY IS 


SUPERSONIC 



CONTROL CABLES are touted up the Skv- 
mastcr's wing strut to wing and tail booms. 


maximum, and the throttles were ad- 
vanced to full power. Acceleration of 
the Skvmaster was rapid, and the take- 
off run was marked by a noticeable ab- 
sence of yawing tendency. Contra-ro- 
tating propellers eliminate torque or 
differential slipstream pressures, so that 
the Skvmaster has little tendency to 
wander during the takeoff roll. 

Rotation speed is 85 mph. It was nec- 
essary to pull the airplane off the ground 
with back pressure on the control wheel. 
This was true on every takeoff, regard- 
less of flap setting. Takeoff roll distance 
was approximately 600 ft., and the air- 
craft crossed the far end of the 2. 300-ft. 
runway at about 400 ft. altitude. 

Rugbies were throttled back to 2,500 
rpm. and 25 in. Hg. manifold pressure. 
The Skvmaster was turned away from 
the congested traffic area around Mc- 
Connell AFB. 

First impression of the Skvmaster, 
and one that carried through all flight 
regimes, is that it feels in flight like a 
single-engine aircraft. Average pilot will 
not get the impression that he is in an 
airplane that can “run away" from him. 

Once clear of local traffic, throttles 
were advanced to their limits and en- 
gine revolutions were increased to 2.800 
rpm. to check climb characteristics. 
The Skymaster climbs at a slightly 
greater nose-high attitude than most 
light twins, but the attitude is not un- 
comfortable, and over-the-nose visibility 
remains adequate. 

On two engines, the Skvmaster ex- 
ceeded its design rate of climb by a 
fairly good margin. At 4,000 ft.. 97 
mpli. indicated airspeed (IAS) and with 
an outside air temperature (OAT) of 
approximately 50F, the aircraft climbed 
at an indicated 1,250 fpm. Design rate 
of climb at full gross weight, 5,000 ft. 
and 41F OAT is 1,010 fpm. 

Rear-engine cooling, which was one 
of the major problems in the develop- 
ment of the Skymaster and one of sev- 
eral which caused the market introduc- 
tion to be delayed a year, proved to be 


adequate in climb configuration pro- 
vided the electrically operated cowl flap 
(actually an air scoop atop the rear of 
the fuselage) was used properly. 

Flaps nonnally were opened on both 
engines during climb, takeoff and land- 
ing and closed during cruise. Engine 
cooling, both front and rear, is more 
than adequate for the conditions en- 
countered at Wichita. 

Skymaster maneuvers easily in climbs, 
and the rate of climb does not fall off 
greatly during climbing turns. 

Aircraft was noticeably more sluggish 
during single-engine climb, but still 
equaled or exceeded its advertised per- 
formance on both front and rear en- 
gines. Design rates of climb under the 
same conditions as those encountered 
during twin-engine climb were 170 fpm. 
on the front engine and 225 fpm. on 
the rear engine. 

Skymaster was able to hold almost 
500 fpm. on the rear engine and ap- 
proximately equaled its design rate of 
climb on the front. Since a continuous 
climb was being maintained, design 
climb rates were decreasing to compen- 
sate for the increased altitude. 

In all single-engine operation, the air- 
craft performed noticeably better on the 
rear engine than the front. There are 
a varietv of reasons for this, chicflv that 
there is no large body to intrude into 
air flow from the rear propeller. Also, 
the rear propeller tends to create an air 
sink, or low pressure area, which pulls 
air across the fuselage and lowers fuse- 
lage drag. 

Finally, with the front propeller in- 
operative, the air stream encountered 
bv the rear propeller is relatively less 
than it would be otherwise, and the 
greater differential in air stream speed 
on the two sides of the propeller disk 
means greater thrust is generated. 

Power-off stalls were exceptionally 
gentle for a twin-engine aircraft, with 
the stall warning horn sounding at S5 
mph. and the aircraft breaking cleanly 
forward at 70 mph. Stall buffet was 
almost unnoticeable. 

Power-on stalls, with the engine oper- 
ating at 2.500 rpm. and 21 in. Tig. mani- 


Skymaster Performance 


Maximum speed 183 mph. 

Cruise speed, T>% power. . . .173 mpli. 
Range, standard fuel .......... S90 mi. 

Range with anx. fuel 1.240 mi. 

Rate of climb, twin engine. .1.34(1 fpm. 

front engine' 355 fpm. 

rear engine 420 fpm. 

Service ceiling, twin engine. . 19,000 ft. 

front engine 8.200 ft. 

rear engine 9.500 ft. 

Takeoff over 50-ft. obstacle 1.145 ft. 


Landing over 50-ft. obstacle. . .1,395 ft. 
Stall speed, power off, (laps down 

60 mph. 


From East or West, it's 

DELTA to 
DALLAS 



Delta links Cape Canaveral test fa- 
cilities, West Coast missile plants 
and most of the South with non- 
stop Jet service to Dallas. When 
you go to the Symposium, you'll 
go for Delta's traditional service 
. . . always personal, quiok and ex- 
ceedingly thoughtful. 



DEELIFW 

the air line with the BIG JETS 
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For real-time PCM telemetry in far away places . . . NASA picks EMR 


At stations in NASA’s manned space flight world-wide tracking network, 
MSFTP-1 equipment by EMR will handle the real-time PCM telemetry. Why 
did NASA choose EMR? Because this EMR equipment offers unusual flexi- 
bility, operational simplicity, and adaptability to varying mission formats. And 
EMR data processors have a complete assortment of distribution functions 
and outputs. 

Now you can apply similar flexibility, simplicity and adaptability to your PCM 
telemetry needs by specifying EMR's standard Model 285 system. Find out 
how the 285 can put you years ahead in PCM data handling capability . . . 
write Sec. 110 Electro-Mechanical Research, Inc., Sarasota, Florida. 



ELECTROMECHANICAL 
RESEARCH, INC. 


Sarasota Products Division 
Sarasota, Florida 



fold pressure, were more like those of 
conventional twins, with a very obvious 
buffet coming prior to the stall. Warn- 
ing horn sounded at about SO mph.. 
and the aircraft stalled at 70 mph. 

Skymastcr consistently fell off on the 
left wing during a scries of power-on 
stalls, but aileron control remained effec- 
tive through the stalls. It was possible 
to obtain positive roll control com- 
pletely through the stall. 

Stall recovery was prompt and re- 
quired only the release of back pressure 
to regain flying speed. Altitude loss 
was minimal even though the control 
wheel was held back until the nose was 
hilling through the horizon. 

Again, the Skymastcr gave the feel 
of a single-engine aircraft in stalls and 
during slow speed flight. Single-engine 
pilots should have no trouble in trans- 
itioning. Cessna's estimate of 5-10 hr. 
transition time possibly is conservative. 
Current single-engine pilots may be able 
to check out in the Skymastcr in as 
little as 3-5 hr. flight time. 

Slow flight characteristics, with full 
30-deg. flaps, 2,100 rpm. and approxi- 
mately 12 in. Hg. manifold pressure, 
proved good. Aircraft was fully con- 
trollable at 70 mph., and there was no 
tendency for the aircraft to get mushy 
on the controls. 


Speed checks indicated that Cessna’s 
claims for the Skymastcr arc conscrva- 

aircra'ft fell slightly short of maximum 
design speed. 

At 7.500 ft. pressure altitude with a 
50F OAT. 2.800 rpm. and full throttle, 
the Skvmastcr held steady at 1 58 mph. 
IAS or 177 mph. true air speed (TAS). 
This was approximately ! mph. under 
the design speed for these conditions 

the Skymastcr failed to exceed design 
specifications. 

At 71% power— 21 in. Ilg manifold 
pressure, 2,500 rpm. and the mixture 
leaned to 10 gph.— the Skvmastcr indi- 
cated 154 mph., or 172.5 mph. TAS, 
about 3 mph. over design speed. At 
63% power— 21 in. Hg. manifold pres- 
sure, 2,300 rpm. and 9 gph.— the Skv- 
master flew at 148 mph. IAS or 165.5 
mph. TAS, 6.5 mph. above design 
speed. 

Cessna has not calculated design 
speed for single-engine operation, but 
the Skymaster showed good speed per- 
formance on both the front and rear 
engines, although again, rear-engine per- 
formance exceeded that of the front. 

At 2,800 rpm. and 21 in. Hg. mani- 
fold pressure, the Skymaster on the 
rear engine (inoperative propeller feath- 


cied in all cases) achieved a true air 
speed of 133.5 mph., with a fuel con- 
sumption of 13 gph. At 2.500 rpm., 20 
in. 1 Ig. manifold pressure and 1 1 gph. 
fuel flow, the aircraft cruised at 123.5 
TAS. 

Front-engine speeds were only 
slightly less. At 2,800 rpm., and 21 in. 
Hg. manifold pressure, the aircraft flew 
at 1 32 mph. TAS. with a fuel consump- 
tion of 13 gph. At 2,500 rpm., 21 in. 
He. and a mixture leaned back to 10 
gph.. the Skymaster flew at 118 mph. 
TAS. Outside air temperature was 50F 
during the speed checks. 

Skymaster is most impressive in two 
flight regimes: single-engine operation 
and landing. 

Aircraft was designed to provide ex- 
cellent single-engine capability, an ob- 
jective which was adequately fulfilled. 
This, coupled with the airplane's large 
wing area and impressive slow speed 
capabilities, give it excellent landing 
characteristics. 

Pilot’s seats are located ahead of the 
wing leading edge, so that the common 
fault of high-wing aircraft, poor visi- 
bility of the airport while making traffic 
pattern turns, is not encountered. 

Approaches were made at 100 mph. 
IAS, at which speed flaps can be low- 
ered. Flap extension speeds arc 160 
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on target with LOH POWER-the new Allison T63-A-5 turboshaft engine for the Army’s Light Observa- 
tion Helicopter. Target: Complete 150-hour flight qualification test by September 1962. Result: Engine 
test completed September 14, 1962, with specifications exceeded both in horsepower and specific fuel 
consumption. Official U. S. Army approval and Federal Aviation Agency certification received at Allison. 
Engines now being delivered on schedule to three helicopter manufacturers for flight test and airframe 
evaluation. And this is one more example of how we keep our aerospace and nuclear projects on target . 
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mph. for the first 10 deg. and 120 mph. 
for the remaining 20 deg. 

Flap extension is slow for the first 
few degrees of travel. Flap system brake 
tended to allow some coasting after the 
flap switch was turned off so that more 
flaps than intended usually were low- 
ered. New flap brake is being studied. 

Propellers and mixture were set for 
landing (props in high pitch and mix- 
ture full rich) and flaps were lowered 
10 deg. as the aircraft was turned onto 
the base leg. Wind was from the south 
at 1 3 mph. with gusts to 20 mph. 

Moderate re-trimming is required 
after initial flap lowering and somewhat 
less after flaps are depressed to 20 and 
30 deg., respectively. Flaps and ele- 
vator trim are mechanically intercon- 
nected so that it is not possible to trim 
the Skymaster excessively nose-high 
during a go-around or when making 
touch-and-go landings. Flap retraction 
automatically re-trims the aircraft to a 
lesser nose-up attitude. 

Full flaps were lowered on final ap- 
proach, and 90 mph. IAS was main- 
tained before touchdown. Thompson 
suggested that the first approach be 
kept at a relatively high altitude until 
the aircraft crossed the airport boundary. 
Power was kept on until the aircraft 
was over the threshold of the runway. 

Skymaster has a faster sink rate with 
power off than Cessna’s single-engine 
aircraft, but otherwise the aircraft’s 
landing characteristics are much like a 
heavy-laden Model 182— so much so 
that landings will present no problem 
to transitioning pilots who arc familiar 
with the company’s lighter aircraft. 

Aircraft was flared at 80 mph. and 
touched lightly on the main gear. Steel- 
spring landing gear absorbed the land- 
ing force of the heavier aircraft without 
difficulty. 

For immediate takeoff, it was neces- 
sary only to re-trim the aircraft nose 
down and apply power. The Skymaster 
accelerated rapidly and broke ground 
with its characteristic nose-liigh atti- 
tude after back pressure was applied. 

Several twin-engine landings were 
made, and then the rear engine was 
killed by moving the mixture control 
to idle-cutoff and the propeller feath- 
ered by moving the rpm. control rear- 
ward through a detent into the feather 


Skymaster Dimen 

ons 

1 couth 

.58 ft. 

Height 

W.ng span 

. 58 ft. 

Tread 

.98 in. 

Cross weight 

900 lb. 

Empty weight 

320 lb. 


9.4 psf. 

Power loading 9.3 Ib./bp. 


During single-engine landings and 
takeoffs, the Skymaster is most impres- 
sive. Yaw due to asymmetrical thrust 
is non-existent. Moreover, the Skymas- 
ter has the same approach characteris- 
tics in single-engine operation that it 
does with both engines turning over. 
Trim requirements are very nearly the 
same when flaps arc lowered. Approach, 
ovcr-the-fcnce and flarcout speeds are 
the same, and the feel of the aircraft is 
only slightly different. Reduced accel- 
eration is the prime difference with an 

Single-engine landings were made 
with both front and rear engines and 
presented no difficulty. Primary adjust- 
ment is a psychological one caused by 
the sight of a feathered propeller in 
front of the cockpit. 

Takeoffs— from a standing start— were 
made in both single-engine configura- 
tions without difficulty and without re- 
quiring excess distance to become air- 
borne. Trim was set slightly nose-up. 
Aircraft was rotated at approximately 
85-90 mph. and broke ground after a 
run of approximately 2.000 ft. Tech- 
nique is the same as a twin-engine take- 
off except that slightly more back pres- 
sure on the wheel is required. 

Air starting of the engines is simple. 
When the rpm. control is moved for- 
ward of the feather detent, an accumu- 
lator allows the propeller to unfeathcr 
and windmill. Opening the throttle 
slightly permitted the engine to start 
after three or four revolutions. Air speed 
of approximately 1 20 mph. is needed to 
rotate the rear propeller. 

One final test-a rather hard landing 
—proved the structural integrity of the 
landing gear and the Skvmaster's short- 
field capability. It also demonstrated 


the difficulty of dragging the tail even 
in exceptionally nose-high flareout atti- 

Aircraft, with 30-deg. flaps, was kept 
high to avoid a power line near the field 
border, then nosed into the field and 
flared abruptly. Landing impact was 
noticeable, but the Skymaster had no 
tendency to bounce, and the tail re- 
mained clear of the runway. The air- 
lane stopped short without intensive 
raking and could have been completely 
halted in 700-800 ft. from the runway 
threshold. Landing roll was continued 
with taxi power to dear the active run- 

Cessna has been remarkably success- 
ful in achieving the two primary design 
aims of the Skymaster project— single- 
engine performance superior to any 
other light twin now flying and greatly 
simplified pilot transition. 

To achieve these goals, however. 
Cessna had to sacrifice some twin-engine 
performance, with the result that the 
Skymaster is the slowest twin-engine 
aircraft in its price and weight range 
today. The company feels, however, 
that the advantages of exceptional 
single-engine performance and the case 
with which current single-cngine-ratcd 
busincssinen-pilots can adapt to the 
Skvmaster’s flying requirements will 
outweigh the loss in speed. 

Finally, it is possible that a growth 
version of the Skymaster might have 
retractable gear, similar to the com- 
pany’s Model 210, which would in- 
crease cruise performance about 10% 
and make the Skymaster more nearly 
competitive in speed with its major 
rivals, the Beech Travel Air and the 
Piper Apache. 

Cessna paid a cruise speed penalty of 
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SILICONE NEWS 


Dow Corning 


For ultrahigh vacuum... 



New silicone fluid produces pressure 
in the range of 2 xlO- 10 Torr . . . 

Now. ultrahigh vacuum can be achieved . . . without refrigeration . . . by 
specifying the new silicone diffusion pump fluid, Dow Corning 705. New 
Dow Corning 705 makes possible the attainment of vacuua to 2 x 10' 10 Torr 
. . . even higher vacuua with refrigeration. In addition, it offers the excep- 
tional properties unique to all Dow Corning silicone diffusion pump fluids. 
These include: 

Grenier stability. Dow Corning silicone fluids offer superior resistance 
to oxidation . . . will not decompose into gums or tars or lose vacuum 
pumping properties. They recover 15 to 20 times faster than conventional 
organic fluids after exposure to air, and eliminate the need to cool pumps 
before releasing vacuum. 



Cleanliness. Breakdown tests on pump 
fluids were made with diffusion pump jet 
assemblies. The encircled jet shown was 
cycled 1,100 times with a Dow Corning 
silicone fluid. Organic fluids in other pump 
failed much earlier. 

Inertness. Silicone fluids are chemically 
inert, noncorrosive and non-toxic. They do 
not react with metals and are unaffected by 
moisture. Also available is a Dow Corning 
fluid that resists gamma radiation. 

Typical applications: production of TV and 
other cathode ray tubes, electron micros- 
copy, vacuum coating of glass, vacuum 
metallurgy, and vacuum metalizing of plas- 
tics. Select the fluid best in your application 
from the enlarged line of Dow Corning 
diffusion pump fluids. 




Dow Corning 
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I 5-20 mph. to obtain fixed gear, again 
feeling that the advantages of lower cost 
and greater simplicity would outweigh 
the performance sacrifice. Skvmaster 
currently holds a price advantage over 
its two competitors. 

Skvmaster design came from studies 
initiated after a 1959 requirement was 
issued by the company management 
calling for a "light, light twin-engine 
aircraft” featuring low cost, good single- 
engine performance and high single- 
engine service ceiling, and a perform- 
ance and load-carrying capability com- 
petitive with other light twins. 

Ease of pilot transition from single- 
engine aircraft also was a prime requi- 
site, since Cessna wanted to capture a 
significant volume of sales to pilots 
moving up to twin-engine aircraft from 
single-engine models. 

Earlier Designs 

No specific requirement for a center- 
line thrust design was issued, however, 
and a number of high- and low-wing 
configurations, with both tractor and 
pusher engine placement were investi- 

Most serious competitor to the tan- 
dem engine arrangement was what 
Cessna calls the “Uni-twin,” in which 
two engines are coupled to the same 
propeller. Coupling, de-coupling and 
gearing problems, plus other troubles 
stemming from the need to place both 
engines immediately adjacent to each 
other, eventually killed this concept. 

Tandem arrangement finallv was se- 
lected as providing the best available 
compromise between the requirement 
for good single-engine performance and 
piloting ease and the need for competi- 
tive speed. Tandem configuration had 
been studied as early as 1957. 

After the tandem configuration was 
approved in January. 196fl. and a target 
date of early 1962 set for market intro- 
duction, detailed design work began. A 
variety of configurations again was 
studied, including both high- and low- 
wing versions. A low-wing aircraft with 
tandem-mounted engines apparently is 
still under consideration by Cessna. 
Prototype Work 

Work on the first Skvmaster proto- 
type began in April. 1960. and the first 
mockup was completed in July of that 

First flight of the engineering proto- 
type occurred Feb. 2S. 1961. 

Major changes included redesign of 
the inboard wing sections to change 
them from a tapered configuration to 
their present constant thickness and en- 
largement of the vertical tail. 

Certification work was completed in 
May, 1962, and the first production- 
type aircraft was rolled out in August 
of that year. In March, 1962, however, 
three major problems had arisen which 


caused considerable delay in introduc- 
tion of the Skvmaster. These problems 

• Lack of cabin area. Management felt 
that the original Skymastcr cabin, which 
held only four scats, was not large 
enough to compete effectively with 
other light twins in the price range, 
most of which had 5-6 seat capacity. 
The cabin was redesigned and the rear 
firewall moved 5 in. aft. making it pos- 
sible to include an additional row of 
two scats as optional equipment and 
increasing total seats available to six. 
This redesign was accomplished with- 
out moving the rear engine, so that 
weight and balance problems were held 
to a minimum. 

• Insufficient rear-engine cooling. Ori- 
ginal under-wing air scoops furnished 
air which was supposed to flow in over 
the top of the rear engine, then exit 
downward across the cylinder cooling 
vanes and out the rear of the engine 
cowling. Under-wing scoops were elimi- 
nated and a variable-opening scoop 
placed atop the fuselage above and im- 
mediately forward of the rear engine. 
Air flow now is directed downward 
across the engine cylinders by a baffle 
arrangement which deflects the flow 
downward and provides a horizontal 
seal along the sides of the engine com- 
partment. 

Cooling Air Ejection 

Positive ejection of the cooling air is 
accomplished by a ring-shaped fan 
which is attached to the rear propeller 
flange and pulls air from the engine 
compartment. Drive shaft was extended 
-I in. to allow for the fan wheel. Fan 
blades are 4.5 ■in. long and angled 25 
deg. at the root and 20 deg. at the tip. 
They are mounted in a ring of built-up 
glass fiber and resin compound which is 
interwoven around the blades and then 
molded. Rear-engine cowling was re- 
designed to assist the positive air flow. 
A side benefit of this move was a lower- 
ing of production costs, since the new 
cow! design has proved cheaper to 
manufacture. 

• Noise problems in the cabin. Cabin 
noise in the Skymastcr prototype was 
disturbing, although it was not unusu- 
ally loud when measured in decibles. 
A Cessna engineering team, headed by 
Donald J. Ahrens, senior project engi- 
neer, believed they faced a considerable 
psychological problem with the tandem 
engine arrangement anyway, since they 
expected prospective purchasers to be- 
lieve subconsciously that the airplane 
had to be noisy because of the engine 
placement. Major part of the sound re- 
duction program centered around the 
rear cowling. Original cowling was 
found to be causing noise of a highly 
disturbing nature. 

Change in the cowling shape to aid 
rear-engine cooling also changed the 
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TEST STAND 
INSTRUMENTATION 


What’s happening? 


... to the temperature, to the hy- 
drogen flow, to the neutron flux, at 
the nozzle and where else? Only 
the instrumentation knows for 
sure as a booster goes through its 
static tests . . . and what’s the 
degree of confidence? 

To get answers instead of fur- 
ther questions, many Prime Con- 
tractors find the optimum solution 
in sub-contracting the total test 
stand instrumentation to a single 
company. When that company is 
EG&G, the confidence curve soars. 

As instrumentation contractor 
for the Kiwi and NERVA engine 
test stands, EG&G has demon- 
strated a competence that ranges 
from a high degree of innovative 
engineering in problem solving, to 
the technical and administrative 
capacity in depth to develop and 
manage complex systems of great 
magnitude. 

Among the many specific ex- 
amples that demonstrate this 
range of ability, are : 

... a unique, Log-N Amplifier 
which compresses the 11-decade 
dynamic range of reactor-monitor- 
ing ion chambers to usable voltage 
levels, and 

... a 2000 channel data acquisition 
and recording complex with com- 
plete TV-photographic coverage, 
site communications and environ- 
mental safety back-up. 

This broad and intensive expe- 
rience pays off by saving endless 


frustration and duplication of 
effort for the Prime Contractors. 
EG&G’s trained field manage- 
ment and engineering specialists 
apply and refine the most ad- 
vanced existing systems and com- 
ponents to the immediate prob- 



lems. The Prime deals with a 
single manager, who is fully ac- 
countable for the total instrumen- 
tation task and has at his com- 
mand an able staff of other scien- 
tists and engineers with solidly 
relevant experience. The result is 
on-time accomplishment. 

If you would like to know more 
about this expanding capability and 
EG&G’s other capabilities, write us. 
If you would prefer to have us know 
more about your capability as an 
individual, send your resume to: 
Elton Harris, Dept. AW 38, ISO 
Brookline Avenue, Boston 15, 
Massachusetts. EG&G is an equal 
opportunity employer with un- 
equalled opportunities in our fields. 


EDGERTON, GERMESHAUSEN & GRIER, INC. 

160 BROOKLINE AVENUE, BOSTON, MASSACHUSETTS Hv 


nature of the noise generated and made 
the cockpit considerably more comfort- 
able. Other noise reduction work in- 
cluded use of extra black mastic sound 
dcadener and additional glass fiber in- 
sulation mats. Studies conducted by 
Cessna with production model Skymas- 
ters show that the present noise level 
is comparable to that in the cabin of a 
Model 310. Normal conversation is pos- 
sible in flight, and the type of noise is 
virtually identical to that generated by 
other light twin-engine aircraft. 

These changes slowed the project al- 
most a year. Current schedule calls for 
dealer tours of Skymastcr models to be- 
gin in April and first deliveries to be 
made in May. Price lists were issued 
only last week and first orders received 
Mar. 12. Roskam estimates that most 
of Fiscal 1963 production (through 
Sept. 30) will be demonstrator aircraft, 
with only a few going to customers. 

Despite its radical appearance, the 
Skymaster retains many features found 
in previous Cessna aircraft and incorpo- 
rates few unusual manufacturing or pro- 
duction processes. The aircraft bears 
a strong resemblance to other Cessna 
models, despite the fact that approxi- 
mately 85% of the components arc of 

Wing Design 

Wing of the Skymaster is the largest 
on any Cessna aircraft in production, 
having a gross area of 201 sq. ft. Airfoil 
section is NACA 2412 at the root, ta- 
pering to an NACA 2409 section at the 
tip. Dihedral of 3 deg., constant from 
the fuselage to the tip, is used, and 
the wing is tapered from the outboard 
side of the tail boom attachment points 

Forward portion of the tail boom is 
an integral part of the wing. 

Wings have two spars, built up of 
2024 alloy I-sections with 2014 alloy 
extruded spar caps. Balance of the wing 
is 2024 alloy. Each main wing panel 
attaches to the fuselage at the front and 
rear spars and small carry-through spar- 
bulkheads in the cabin arc used to allow 

Main torque rib is located immedi- 
ately outboard of the tail boom attach- 
ment point and the wing strut runs 
from that rib to the fuselage. Inboard 
wing area is of shear web construction 
and the outboard wing is of tension field 
design and cantilevered from the strut 
attachment point. 

Spars arc located at 20% and 65% 
chord points, with ribs of formed sheet 
alloy and stringers. Hat section string- 
ers are used in the fuel bay areas. Main 
fuel tanks are located in two bays im- 
mediately outboard of the booms. 
Auxiliary fuel tanks are located in a sin- 
gle bay in the inboard wings, extending 
from 6 in. outboard of the fuselage to a 
torque rib located on the inboard side 


of the tail boom. Torque ribs also are 
located at the fuselage and at the out- 
board end of the main fuel bays. All 
are built up of T-cap extrusions and 
riveted web extrusion stiffeners. 

Flush riveting is used forward of the 
rear spar for lessened drag and J-scction 
stiffeners support the wing skin. Button- 
head rivets are used aft or the rear spar. 
Wing skin is of .025-in. thick sheet al- 
loy along the leading edge, .032-in. over 
the inner (auxiliary) fuel bay, .020 over 
the outer wing fuel bays and .016 along 
the trailing edge and outboard wing 

Wing Lights 

Wing tips are of glass-fiber construc- 
tion and position lights are mounted in 
the tips. Plastic light tubes extend 
through the bottom of each plastic tip 
so the pilot can see if wing tip lights 
are operating. 

Boom section of the wing is made of 
0.25-in. thick alloy. 

Frise-typc ailerons. 100% mass bal- 
anced and also aerodvnamically bal- 
anced. arc hinged at the 70% chord 
line. Aileron, with 1 1.8 sq. ft. of surface 
aft of the hinge line and 3.64 sq. ft. 
forward of the line, tends to add drag 
to the low wing during a turn, which 
acts to counter skidding motion induced 
by the lowered aileron on the high 
wing. Each aileron has three hinge 
points. 

Control arrangement consists of a 
chain and sprocket drive from the con- 
trol wheel column to a cable, pulley 
and bellcrank arrangement which ex- 
tends up the wing strut beneath the 
aluminum fairing and then through 
the leading edge of the wing. Bell- 
cranks. located in the leading edge of 
each wing, drive the ailerons through 
chordwise push-pull tubes. Bellcranks 
are adjusted to give a differential up- 
down travel. Ailerons move up a maxi- 
mum of 21 deg. and down a maximum 
of 14.5 deg. 

Roll Trim 

The Skymaster does not have a cock- 
pit-controlled roll trim. Ground adjust- 
able flush tab. held by three screws, is 
built into the left aileron. 

Slotted flaps, operating on tracks, 
arc located both inboard and outboard 
of the tail booms on the wing. Flaps 
have a total span of 21.92 ft. and a total 
deflection of 30 deg. Electric flap actu- 
ation motor is located in the rear of 
the cabin roof and powers a ball-bearing 
screw jack actuator which travels in a 
linear forward-back axis. Actuator oper- 
ates the flap cable, pulley and bellcrank 
system, which extends through the fuse- 
lage wall into the wing and connects to 
a single bellcrank for the inboard flaps 
and to the inboard of two bellcranks 
for the outboard flaps. Two bellcranks 
for the outboard flaps are joined by a 



Weapon 

System 

Maintenance 

( Our specialty) 

m Manned or unmanned weapon system main- 
only^ business of Lear Siegler Service, Inc. 

signment anywhere in the free world, at mil- 
itary or commercial sites. They have performed 
T.O.C., crash repair, periodic overhaul, cor- 

Siegler Service missile system specialists also 
perform on a global basis for T.O.C., system 
calibration and checkout, general and in- 
cidental maintenance. 

If your responsibility is weapon system main- 
tenance — and you need specialists, consult 
LSSI. For details, write: Director of Marketing, 

LEAR SIEGLER 
SERVICE, INC. 

21 Ottawa Ave., N.W., Grand Rapids 2, Mich. 
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spanwise push-pull tube. Chordwise 
push-pull tubes extend from the bell- 
crank quadrants to the flaps. 

Mechanical flap-elevator trim inter- 
connect works off the inboard bell- 
crank of the right outboard flap and 
consists of a flexible rod which extends 
into the right tail boom and is at- 
tached to a metal collar which encircles 
the elevator trim control cable. Control 
cable has a metal button swaged onto 
it which is prevented from excessive 
rearward travel when the flaps are up. 
When flaps arc lowered, the flexible rod 
pushes tne collar rearward down the 
elevator trim control cable and allows 
greater trim cable travel. Elevator trim 
is limited to a maximum of 10 deg. 
travel if the flaps are in the 0-15 deg. 
range. 

If the flaps ate raised with the ele- 
vator trim m a greater than 10-deg. 
nose-up position, the interconnect sys- 
tem will pull the trim cable forward 
and automatically re-trim the aircraft. 

Flap position indicator on the instru- 
ment sub-panel is electric and is actu- 
ated by a potentiometer connected to 
the flap linkage bellcrank. System 
measures actual flap motion to present 
incorrect readings. 

Wing struts arc single-piece alumi- 
num alloy H-extrusions, which form a 
triangle with the main wing torque rob 
and spar and a single fuselage bulkhead. 
Struts furnish routing for all control 
cables except those for the flap system. 
Control cable guides, made of molded 
nylon, also form supports for the .020- 
in. thick aluminum fairings and allow 
the wing struts to be used as push 
points for ground handling. Fairings 


can be removed to adjust control cables. 

Impregnated glass-fiber attachment 
fairings cover the strut attachment 
points at the fuselage and wing. 

Tail booms and the horizontal tail 
form a bent-type rectangular unit to aid 
in absorbing various loads. A heavy 
metal fairing 54.5 in. long on the out- 
side of the booms opposite the stabilizer 
attachment points provides a smooth 
transmission of tail loads into the 
booms. 

Elliptical Booms 

Booms are elliptical and fonned of 
two T-extrusions on the top and bot- 
tom which extend from front to rear. 
Fonned bulkheads, extruded stringers 
and stressed .016-in. skin complete the 
unit, which is manufactured in vertical 
halves. Halves are identical except for 
inspection door locations. 

Halves are riveted together, and the 
completed boom- can be used in either 
the right or left position. Control 
cables, electrical wiring and plumbing 
arc routed through the booms to the 
tail, and an attempt was made to have 
an equal number of cables in each 
boom. Rudder cables extend through 
each boom, elevator cables through the 
left boom and elevator trim cables 
through the right. 

Tail booms are attached to the boom 
section of the wing by a row of screws. 
Finger gusset inside the boom provides 
a doubler in the boom at the mating 

Horizontal stabilizer is of built-up 
two-spar construction. Spars are formed 
channel sections with extruded spar 
caps and sheet metal webs attached. 


Skin, .020-in. sheet, is flush riveted for 
smooth airflow both on the stabilizer 
and the elevator. Stabilizer construction 
is designed to absorb bending stresses 
from the booms and the vertical fins as 
well as its own vertical loads. 

Elevator also has two channel-section 
spars, formed ribs and skin which varies 
from .020 to .016-in. in thickness. Rear 
spar, which forms the hinge for the 
trim tab on the right, is not a major 
load-carrying member, however. Skin 
thickness is increased to .025 in. on the 
left side where the elevator bellcrank at- 
taches and the torque rib on the end 
has additional stiffeners. Elevator is 
attached to the stabilizer by four hinges. 
Control Cables 

Control cables are routed out the 
wing struts, down the left tail boom and 
attach to the elevator bellcrank inside 
the left vertical fin. Push-pull rod runs 
from the bellcrank to a forged balance 
arm which moves vertically in the fin 
and carries 4 lb. of lead weight on the 
free end to provide 100% mass bal- 
ancing. Elevator also is aerodynamically 
balanced. Second balance arm and 
weight is located in the right fin and is 
identical except that it is not attached 
to a push-pull rod. 

Elevator trim cables extend up the 
right wing strut and aft through the 
right tail boom and are connected to 
a screw jack actuator in the stabilizer. 
Linkage provides differential control to 
the tab so that its movement in the 
center of the trim tab travel range is 
relatively less per given travel of the 
cockpit control trim wheel than at the 
upper and lower extremes. This allows 
minute adjustments to be made in 
cruising flight, when only slight changes 
are desired, and much larger trim ad- 
justments during landings, when flap 
deflection causes nose-down pitching 
and requires correspondingly large 
nose-up trim. 

Vertical fins have differential sweep- 
back above and below the tail boom. 
Upper fins are swept back at 40 deg. 
and the lower fins at 52.5 deg. Two 
channel-section spars, formed ribs and 
stiffeners are used in fin construction. 

Rudders are of smooth-skin construc- 
tion and are 100% mass balanced bv 
overhanging weights at the top, as well 
as being aerodynamically balanced. 
Rotating beacon is mounted on the 
right rudder overhang, and contoured 
glass-fiber tips arc used both top and 
bottom on the rudder and vertical fin. 

Control cables pass through both tail 
booms to bellcranks located in the hori- 
zontal stabilizer. Differential travel is 
provided by offset bellcranks so that 
rudders travel outboard 22 deg. and 
inboard 15 deg. This allows effective 
elevator area to be increased. Structural 
fairing joins the fin and stabilizer. 

Rudder trim system is a bungee de- 


102 


AVIATION WEEK & SPACE TECHNOLOGY, March 18, 


vice that works against the nose wheel 
in flight and feeds forces into the rud- 
der control cables. There is no trim tab 
on the rudders. 

Fore and aft engine placement al- 
lows the Skymaster to have a rather 
boxv cabin interior, ranging in width 
from 44.25 in. at the front seats to 55.5 
in. at the baggage compartment area. 

Fuselage is made up of four basic 
sub-assemblies— front fuselage section 
back to and including the front door- 
post. upper and lower center fuselage 
sections and a rear fuselage section. 
Fuselage sections are of double 2024 
alloy channel sections, one inside the 
other, with the flanges of the outer 
channel section rolled in for stiffness. 

One bulkhead, installed vertically, 
senes as the carry-through member for 
the front wing spar at the top and as 
the wing strut attachment point at the 
bottom. Second, installed at an angle 
slanting fonvard from top to bottom, is 
the rear spar carry-through member at 
the top and the landing gear attach- 
ment point at the bottom. 

Use of double channel-section rolled 
bulkheads allows the door and window 
posts to be kept to a minimum thick- 
ness. Window area, excluding the wind- 
shield, is 2,000 sq. in. Windshield is 
1,700 sq. in. in area. 

Stainless steel firewalls are located 
at each end of the fuselage, the forward 
one vertically and the rear one L-shaped 
and running down the back of the 
cabin and under the engine. 

Engine mounts are of welded tubular 
steel and arc mounted to the firewalls. 

Rear mount is cantilevered out from 
the fuselage and designed so that at 
horizontal (fore and aft) loadings in 
excess of 12g. the two lower tubular 
spars will fail first and allow the engine 
to drop down and away from the cabin. 
This is to prevent the engine from be- 
ing thrown through the rear firewall 
into the cabin in the event of a crash- 
landing. 

Tunnel section is contained below 
the floorboard of the cabin and runs 
the length of the Skymaster fuselage 
from firewall to firewall”. Tunnel, which 
may be uncovered completely, carries 
engine controls wiring and plumbing. 

Maintenance of the Skymaster should 
be considerably speeded by the variety 
of access doors and openings. 

Both engines arc located at or near 
shoulder height, when the aircraft is 
resting in a normal three-point position. 

Skymaster is the largest plane in the 
current Cessna line to use the steel 
spring landing gear common to the 
single-engine aircraft in the line. Gear 
has been redesigned and made of thicker 
stock to support the additional weight 
of the aircraft. Main gear of the Sky- 
master is of l in. thick machined steel. 

Engines are Continental IO-560-A 
six-cylinder, horizontally opposed with 


560-cu.-in, displacement. Manifold 
pressure is limited to 26.5 in. Ilg. which 
produces maximum rated power of 210 
lip. at 2,800 rpm. for takeoff and 195 
hp. at 2,800 rpm. for cruise. Engine 
will not exceed its manifold pressure 
limitation above 2,000 ft. msl. Below 
that altitude, yellow arc on the mani- 
fold pressure gage warns the pilot. 

Continuous flow fuel injection sys- 
tem is used and the fuel mixture control 
is integral with the engine-driven fuel 
pumps. Fuel is metered both at the 
pumps, which are located in the engine 
cooling air flow to help freeze out vapor, 
and at the throttle butterfly valve. Over- 
head induction manifold is used with 
no cross feed. 

Oil radiator is located at the rear of 
the cylinders to prevent oil from con- 
gealing at low temperatures. 

Microswitch located on the top of 
each engine senses movement of the 
engine fore and aft in the engine 
mount. Engine moves about .25 in. in 
its mount when power is applied. Switch 
operates a red light on the rpm. control 
lever in the cockpit. If the engine 
moves rearward while the throttles are 
in a position calling for power, the red 
light comes on. informing the pilot he 
has lost power and which engine is mal- 
functioning. 

Light lessens the chances of the 
wrong propeller being feathered in the 
event of an emergency. Pilot otherwise 
would have only his engine gages to in- 
form him of engine failure, since asym- 
metrical feedback forces do not show 
up in the rudder pedals. 

Electrical system is 28 v.d.c. with 
power supplied by two 28 v., 50 amp. 
alternators, one working off each en- 
gine, and a 24 v„ 17-amp.-hr. battery. 
Battery is located in the front engine 
compartment. 

Ammeter on the right side of the 
panel can be used to check performance 
of either alternator or the battery. Selec- 
tor switch is located below the dial face. 
Voltmeter is used to show bus voltage. 

Electronic equipment is located im- 
mediately forward of the instrument 
panel and an access door just forward of 
the windshield On the upper cowling 
surface provides entry to the electronics 
area as well as the rear of the panel and 
the control linkages. 

Cessna offers the Skymaster in four, 
five or six-seat configurations. In the 
latter two, the trim line of the left rear 
main cabin window is extended to re- 
move additional metal skin and a pop- 
out type window is installed to facilitate 
escape in the event of an accident. 

Soundproofing consists of tape and 
fabric to seal cabin openings. Black 
mastic sound deadener is used to coat 
skin panels and firewalls and glass-fiber 
mats are placed on top of the mastic 
and immediately below the upholstery 
and carpeting. 


OPPORTUNITIES 

AT 

NORTH AMERICAN AVIATION’S 

SPACE AND 
INFORMATION 
SYSTEMS DIVISION 

North American Aviation's Space and 
Information Systems Division is ex- 
tending its capabilities into all realms 
of the aerospace technologies. Cur- 
rent programs include manned space- 
craft, large booster systems, missile 
weapon systems, recovery systems 
and research in all of the aerospace 

Two of the most challenging areas 
where immediate openings exist are 
in the Engineering Simulation group 
(manned spacecraft) and the Advanced 
Systems groupwhich is concernedwith 
all phases of systems engineering. 
ENGINEERING SIMULATION • S&ID's 
Manned Spacecraft effort requires en- 
gineers and scientists to participate 
in a unique engineering simulation 
program. A BS degree in engineering, 
math, physics or a related field and 
several years experience in one of the 
following areas is required: simula- 
tion design • computer simulation • 
simulation evaluation • error analysis 
• integration • optical and visual sys- 
tems • buffer design • computer 
circuits. 

ADVANCED SYSTEMS • Projects under 
way include Advanced Systems inves- 
tigations on manned and unmanned 
spacecraft, as well as the large chem- 
ical and nuclear launch vehicles of the 
future. Openings are available to en- 
gineers and scientists with 5 to 10 
years experience in all phases of Sys- 
tems Engineering including Conceptual 
Design, Program Requirements, and 
Project Engineering. 

For more information, write in con- 
fidence to: 

Mr. A.C. McKenzie 
Employment Services 
12214 Lakewood Blvd. 

Downey, California 


SPACE & INFORMATION 
SYSTEMS DIVISION-^ 
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Device Will Test Space Suit Performance 


By Ward Wright 

Wayne, Pa.— Space suit testing appa- 
ratus, designed to evaluate suit per- 
formance by subjecting the wearer to a 
uniform series of tests, has been built 
for National Aeronautics and Space Ad- 
ministration by Applied Psychological 
Services here. 

Tester, called Space Suit Analytic 
Device, was recently delivered to the 
Life Systems Div.'s Crew Equipment 
Branch at NASA’s Manned Spacecraft 
Center in Houston, Tex. Device was 
designed and built under a $29,000 
contract issued Aug. 1. 

Apparatus will be put into immediate 
use evaluating space suits for the 
Gemini two-man orbital spacecraft pro- 
gram and later to evaluate suits for the 
Apollo lunar landing mission. 

Part of NASA’s suit evaluation pro- 
gram will lead to development of mini- 
mum standards for space suit perform- 
ance. These standards would give in- 
dustry a reference point from vvnich to 
begin new suit design and an assist to 
engineers concerned with cockpit de- 
sign and instrument layout of future 
spacecraft. 

Analytic device utilizes a number of 
known psychological and physiological 
testing techniques combined with an- 
gular and circumferential measuring 
equipment to obtain data on suit per- 
formance. “Until now,” Arthur I. 
Siegel, director of Applied Psychological 
Services, said, “no real standard of space 
suit performance has been available . . . 
suits have been relatively informally 
evaluated." 

Apparatus consists of three units: 


operator’s console, physiograph, and a 
seat and base assembly mounting oxygen 
bottles for breathing. Certain acces- 
sories needed for some tests remain to 
be constructed and delivered. These are 
scheduled for delivers' Apr. 30. 

When the device is complete, includ- 
ing accessories, it will measure the fol- 
lowing parameters of suit performance: 

• Dimensions of usable work space 
within the reach of an astronaut. Meas- 
urement is achieved by swinging a semi- 
circular arc, which can be attached 
to either side of the scat base assem- 
bly, just out of reach of the test subject. 
Clamped at right angles to the arc is 
a graduated sliding rod, which, when 
pushed by the finger tip, measures the 
greatest distance a test subject is able 
to reach. Work space can be measured 
by adjusting the sliding rod along the 
arc and moving the are in different 
positions around the test subject. 

• Visual field. Measurement of visual 
field also involves use of the arc and 
sliding graduated rod. In this test, num- 
bered cards are attached to the tip of 
the sliding rod, which is set with its tip 
drawn up against the arc. The arc, 
which has been swung to the sides out 
of sight of the test subject, is advanced 
until the subject can identify the card. 
By adjusting the sliding rod along the 
arc, and bringing cards into view from 
different points, the entire visual perim- 
eter can be plotted. 

• Angular movement of limbs, trunk 
and neck. Device is furnished with a 
commercial accessory, the Leighton 
Flexometer, which is strapped to the 
limb being tested. The dials are set at 
zero and the limb moved until restricted 


by the limits of the space suit. A direct 
measurement in degrees of movement 
is obtained from the difference of the 
two dials’ readings. 

• Palm flexion— minimum closure of a 
gloved hand. Measuring device is a 
simple, graduated wooden cone. Gloved 
hand is closed and slipped over the 
cone for a reading. 

• Psychomotor coordination as affected 
by suit design. Test utilizes a standard 
instrument landing system (ILS) indi- 
cator, whose cross-hairs can be driven 
off-center in a random pattern at the 
command of the test administrator. 
The test subject tries to center the 
cross-hairs for as long as possible with 
corrections applied through a right- 
hand control stick adapted from a 
helicopter. Total time when the cross- 
hairs are not centered is recorded as an 
index of the suit's ability to permit fine, 
coordinativc movements. Same test 
subject would have to be used for a 
valid comparison of different suits. 

• Manual dexterity. A standard Craw- 
ford Small Parts Dexterity Test, used in 
psychological testing, is furnished as an 
accessors' to determine the suit's abil- 
ity to permit manipulation of small 
objects. Test consists of transferring 
collars and pins from trays to a pegboard 
with tweezers, and locking screws in 
holes with a small screw driver. Time 
to complete the test is recorded. 

• Light manipulatory performance and 
effort required. This component, due 
for delivery Apr. 30, will consist of a 
form board with 10 sockets for five 
different geometric solid forms. Device 
will be mounted on an offset roller tray 
that can be extended over the test sub- 
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ject's lap. Manipulatory performance 
will be measured by the time required 
to transfer forms to their corresponding 
sockets. Miniaturized switches buried 
in the sockets will activate a timer 
while the form is being transferred. To 
measure effort required, the geometric 
forms will each be provided with a self- 
contained pressure transducer, battery, 
microammeter and appropriate circuitry 
to gage impedance. Microammeter will 
remain at its maximum reading until 
recorded and reset by the test admin- 
istrator. A table for converting amperes 
to inch ounces of pressure will be pro- 
vided. Required effort reading is based 
on a hypothesis that grasp pressure is a 
function of necessary effort. 

• Manipulative area required by a 
gloved hand. This accessory, also due 
for delivery Apr. 30, will consist basi- 
cally of a rotary knob or a toggle switch 
installed at the end of a 5-in.-deep, 
8-in.-dia. cylinder. A row of sliding indi- 
cator pins will be arranged around the 
circumference of the cylinder. These 

E ins will be displaced by the gloved 
and when operating the control. The 
pins will remain at the point of maxi- 
mum displacement until reset after a 
performance profile is determined. 

• Freedom of movement as reflected 
by reaction time in operating typical 
spacecraft controls. Typical controls, 
consisting of four lighted push-button 
indicator switches, four toggle switches 
and two four-position rotary switches, 
are mounted symmetrically on the back 
of the operator’s console within the 
reach of each hand. Indicator lights are 
linked with all controls to indicate 


which control is to be activated. 

Indicator light and timer are started 
simultaneously and remain on until the 
control is activated. Test administrator 
can record the time and start the next 
task, or he can record the total time for 
a sequence of tasks. To prevent the 
test subject from memorizing the task 
sequence, the administrator has an 
almost infinite number of task combina- 
tions available. 

Oxygen bottles mounted on the back 
of the adjustable contour-molded scat 
assembly, provide pure oxygen to be 
breathed during tests where desirable. 
The suit will be pressurized to .5 psi. 
during tests. 

Six-channel physiograph, built by 
E & M Instrument Co., Inc., of Hous- 
ton, records the test subject’s body tem- 
perature in the neck and groin, galvanic 
skin response, breathing rate, blood 
pressure and heart rate during tests. 

Physiograph evaluates the test sub- 
ject's physical state and emotional re- 
sponse to wearing the suit. Siegel em- 
phasized that after some experience 
with the analytic device, some channels 
of the physiograph may not be used. 
Some physiological indices may be 
found unnecessary for suit evaluation, 
but until then, the capability exists for 
a wide range of physiological monitor- 
ing. 

Siegel says his firm is currently de- 
veloping test procedures, data sheets, 
standard terms and scoring techniques 
to vield a precise, quantitative, objec- 
tive profile of suit performance. The 
results will be compiled in a manual 
and furnished to NASA by Apr. 30. 


NEW AEROSPACE PRODUCTS 


Rapid Calculator 

Device, called Astro-Addiator, quickly 
adds, subtracts hours, or degrees, min- 

units into larger ones, the distributor 
says. 



A West German device, the Addiator 
is designed to speed sexagesimal com- 


putation and eliminate errors (computes 
in units of 60). Unit is available with 
green slides for use under red aircraft 
instrument lights at night. 

Alexander Drafting Equipment Co., 
640-642 North Chester Ave., Pasadena. 
Calif. 

Explosive Reducer 

Squib-actuated pressure reducer is de- 
signed as a control component for pneu- 
matic pressurized systems in space. 

Reducer will regulate a constant or 
decaying inlet pressure of 5.000 psi. to 



a factory-set pressure between 100 and 
2,000 psi. at the outlet. Unit will fit 


I 


MARTIN DENVER 

systems integration contrac- 
tor for the USAF TITAN III 
Standard Space Launch Sys- 
tem, now offers new oppor- 
tunities for professional 
growth and 



RECOGNITION 

in science and engineering 
specialties. Investigate your 
potential at Martin. Discover, 
too, opportunities to advance 
your educational level and 
added advantages in excel- 
lent family living in Colorado. 
IMMEDIATE OPENINGS IN: 

• Electro-magnetic 
Interference 

• Space Systems Analysis 

• Flight Dynamics 

• Operations Analysis 

ire qualified in one of 
these, or a related field, send 
resumd for immediate con- 
sideration to: F. A. McGregor, 
Manager of Personnel Staffing. 
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ENGINEERS / SCIENTISTS / PHYSICISTS / MATHEMATICIANS 


dDDIfflU IS11I1S 

REQUIRING ADVANCED THINKING 
U I AT HONEYWELL IN FLORIDA! 

• Application of geometrical and astronomical 
fundamentals to practical navigation of manned and 
unmanned vehicles. 

• Derivation and verification of aircraft 
and missile guidance theories. 

• Analysis of control systems, including 
sampled data processes. 

• Simulation of real-time devices. 

• Application of digital computers to real-time 
control of electronic systems. 

• Statistical analysis of expected performance 
of electro-mechanical systems. 


TALENT AND EXPERIENCE IN ANY OF THESE 
AREAS CAN MEAN IMMEDIATE AND REWARDING 
CAREER ADVANCEMENT AT HONEYWELL’S 
STEADILY EXPANDING FLORIDA FACILITY. 



HONEYWELL ENGINEERS ARE DOING THINGS IN FLORIDA 


within a 1 in. x 2 in. x 5J in. envelope, 
has J in. aircraft type ports and weighs 
S oz. Squib is fired by electrical im- 
pulse. 

Pneu-Hvdro Valve Corp., 52 Horse 
Hill Rd„ Cedar Knolls, N. J. 


Mobile Solar Simulator 

Mobile solar simulator utilizes a com- 
bination of xenon and mercurv-xenon 
lamps with infrared fill-in to approx i- 

tensities. 

Called the Type 147 Solar Simulator, 
both the earth orbit and Venus orbit 
models have collimated beams of uni- 
form intensity and 1,000-hr. continu- 



ous operation capability, the manufac- 
turer says. Simulator can irradiate a 12- 
in. area in both earth and Venus orbit 
versions and an 18-in. area in an addi- 
tional earth orbit version. Collimation 
is within one degree on all versions, and 
intensities can be obtained with uni- 
formity within 10% over the working 
diameter measured six feet from the 
exit port of the simulator. Simulator 
is >6 in. long, 57 in. deep and 71 in. 
high on casters. Center of collimated 
beam is 44 in. from the floor line. 

Tennev Engineering, Inc., 1090 
Springfield Rd., Union. N. J. 


Pendulum Potentiometer 

Humphrey CPI 7-0201 Pendulum 
Potentiometer can achieve substantial 
cost savings in certain target drone and 
torpedo pitch control applications 
where it can replace a vertical gyro, ac- 
cording to the manufacturer. 

Range of the pendulum is ±45 deg. 
Output is obtained through a precision 
2.000-ohm potentiometer that provides 
linearity of ±0.5% and a repeatability 
of 0.5 deg. maximum under dynamic 
conditions. Potentiometer has a center 
tap for a.c. or d.c. use. 

Humphrey. Inc., 2805 Canon St., 
San Diego 6, Calif. 
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Wren 460 STOL utility aircraft uses ultra-low speed (ULS) nose-mounted control surfaces to pros-idc positive control slow flight regimes. 
Prototype aircraft is built around a 1958 Cessna Skyline airframe, but production models will use new Cessna 180'182 airframes. 

Robertson STOL to Enter Market as Wren 460 



power to 26 mpli. Engine is 230-hp. Conti- 
nental 0-470. 
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10 MEN 10 CAN LOOK 



DEEP INTO TOMORROW 


• SKMR-l HYDROSKIMMER, largest olr cushion^ vehicle In the U.S 





SENIOR POSITIONS ARE NOW AVAILABLE FOR: 

^“sssssss 
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BELL AEROSYSTEMS CO. 

DIVISION OF BELL. AEROSPACE CORPORATION -A teXtrOlll COMPANY 
An Equal Opportunity Employer P.0. Box =1, Buffalo 5, New York 



Mechanical & Chemical Engineers 

(BS—MS — PhD ) 



NDE COMPANY 

'L". a! "'° e c ~: E g~ ilp 


IUS 



DATA SYSTEMS DESIGNERS 






EARTHSHINE 


The selection of Grumman to design, develop and fabricate the NASA Lunar Excursion Module (LEM) 
which will be used to achieve the Apollo program’s goal of landing astronauts on the moon, opens a 
w chapter in the conquest of space. Boosted by a three-stage Saturn C-5 vehicle, the Apollo spacecraft 
I will enter lunar orbit and LEM will separate from the spacecraft to begin its 
I epoch-making descent to the lunar surface. 



sights are similarly set. Scientists and engineers who are interested in gaining 
maximum ‘lead time’ to develop their professional careers are urged to investi- 




GRUMMAN 




Guidance Systems and 

TELECOMMUNICATION 

ENGINEER 

Computers for 

ITT-Intelcom was established in 

Titan 

Telephone and Telegraph Corpora- 
tion. Its primary task for the next 

Gemini 

technological assistance to the De- 
fense Communications Agency in 
systems planning, design and sys- 

Saturn 

System program. 

Vital contributions currently being developed at the 

This is a unique organization, com- 
pose entirely of high level engineers 

IBM SPACE GUIDANCE CENTER 

Here's a chance to participate in early decisions. The Space Guidance 
Center has contributed to many accomplishments: the successful test 

on the formidable technical prob- 
lems intrinsic to satellite communi- 
cations. They are freed from all un- 
productive administrative obliga- 

directs the TITAN II Intercontinental Missile, the development of an 
advanced memory for the NASA Orbiting Astronomical Observatory, 
and guidance computers for GEMINI spacecraft and SATURN booster. 

Circuit Logic and 

outlining your education and back- 
ground. You will receive a prompt 
and confidential reply within a 

Systems Development Engineers 

Which of these assignments interests you? Conceiving and defining 
guidance and control packages including test and ground-support 
equipment • directing preparation of technical proposals, performing 
systems-error analyses, defining programming requirements • defining 
systems equations and techniques for solving them, analyzing sub- 
systems performance, defining testing and design criteria • conducting 
technical liaison with contractors, subcontractors, and customers • 
conducting studies for future computer applications • or coordinating 
efforts of logic and circuit development engineers and packaging de- 

planning requirements Important, 
technical planning for broadband micro- 

To assist you: A simulation facility which includes real-time integra- 
tion of an analog computer, an IBM 7090 digital computer, an IBM 
1620 digital computer, and an incremental computer; available for 
use individually or collectively. An extensive computational group will 
assist you in problems requiring detailed analysis. A special program- 
ming group is available to provide programming support for special- 
purpose computers and to assist in the definition of the computer in- 
struction requirements. 

Do you have a B.S. or M.S. in Engineering, Math or Physics, with 
experience in . . . process control . . . computer applications (digital, 
analog, or incremental digital) . . . numerical analysis, systems analysis 
. . . guidance, navigation, flight control ... or communications, radar? 

c) -be able la develop plant for switched 
Knowledge of signaling and supervisory 

with a sound bosic knowledge of 

dried solutions? Do you have a mathematician's respect for rigor and 
proof and a physicist's understanding of the physical world? 

Please write, outlining your interests, to: 

other immediate openings at our 
Washington, D. C. facility, write 
fully in confidence to Mr. H. T. Cur- 
ran, Box 19-WH, ITT-Intelcom, 
Inc., 5817 Columbia Pike, Bailey's 

L. A. Laskowski, Dept. 524C2 TPIUT 

IBM Space Guidance Center JTL 

Owego, New York 

INTERNATIONAL BUSINESS 
MACHINES CORPORATION 

downtown Washington) 

Tmm INTELCOM, INC. 

Ill International Telephone 

hAb eJm and Telegraph Corporation 


An Equal Opportunity Employer 
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bstantial and growing percentage 


the days when Kollsman b 
household word among fliers as the flight 
instrument company. We. still are. 
limriarv between air and 
sen finding 
part of oi 

business. For example, our Ei _ 

Scientists are daily meeting and solving complex 
problems on NASA's Apollo Program, Goddard 
Experiment Package, Star-Tracking Systems for 
OAO and AN/USQ-28 Geodetic Survey and 
Photo-Mapping Systems, If you would like to work on 
sophisticated programs such as fr— - : “- 
an organization where there is ample of 
for reward and re 
to investigate th 


... - ;&T , r ' 



Kollsman Instrument Corporation 



j GENERAL ELECTRIC TO SUPPORT NASA IN 
\ FORMULATING DESIGNS AND EQUIPMENT 
l^FOR CHECKOUT OF THE APOLLO SYSTEM 


The National Aeronautics and Space Administration has assigned to 
General Electric a major role in designing and developing integrated, 
automatic checkout and test equipment for the APOLLO program, in addi- 
tion to supporting NASA in overall reliability of the entire system. High 
level specialists and systems people are being drawn from many components 
of the company to contribute to the design and development of computerized semi-automatic and 
automatic checkout systems. Additional highly qualified engineers and scientists are needed now. 


Assignments are at HUNTSVILLE, ALABAMA 

Engineering experience required in 

SYSTEMS and SUB-SYSTEMS CHECKOUT and TEST PLANS, DESIGNS and OPERATIONS 
Electrical ■ Electronics ■ Mechanical ■ Conversion and Guidance ■ Propulsion ■ Instrumentation 
and Communications ■ Telemetry ■ Pyrotechnic ■ Vehicle Systems ■ Systems Specifications and 
Designs ■ Digital Command Systems ■ PCM ■ Computers ■ Display ■ Analog and Digital Simu- 
lation ■ Test Simulation ■ Vibration Analysis ■ Space Mechanics ■ Operational Support Systems. 
If you have experience in any of the listed areas, write us today (include salary requirements). Your inquiry will 
be held in strict confidence. Write to: Mr. P. W. Christos, Professional Placement, Section 64-P, Apollo Support 
Department, General Electric Co., Support Building, Daytona Beach, Florida. 


APOLLO SUPPORT DEPARTMENT 

GENERAL® ELECTRIC 





for 


engineers 


their growth to 


HERE ARE SOME OF THE AREAS OF OPPORTUNITY: 


AERODYNAMICS • AIRFRAME DESIGN • AIRCRAFT STRUCTURES 
LOFTING (Mylar experience) • WEIGHT CONTROL • PRELIMINARY DESIGN 



ACADEMIC ADVANCEMENT 

Further enhancing an ideal professional environment is the opportunity we offer engi- 
neers to earn advanced degrees through a corporate-financed Graduate Education 
Program. These programs are available at such accredited schools as Yale University, 
Rensselaer Polytechnic Institute (Hartford Graduate Center) and Columbia University. 


Send your resume, in confidence, stating salary requirements, to: 
Mr. Leo J. Shalvoy, Engineering Personnel. 


# Sikorsky Aircraft 


U 

A 


AVIATION 


SPACE TECHNOLOGY, 


8, 1963 








LETTERS 


F-105 Operation 

The article in the Feb. 25 issue (p. 105) 
on our F-105D fi|htcr-bombcr wings in Ger- 

I had always thought that a fighter- 
bomber should be capable of operating: 

• Dependably with a minimum of maintc- 

• In any terrain or weather without shelter. 

• With" a minimum of test and support 
equipment which could be transported and 
operated easily. 

• From small, crude airstrips relatively close 
to the front line. 

Obviously, the era of electronics and com- 
puters has changed this concept. 

The photograph of the F-105 flight line 
with 16 aircraft parked wingtip to wingtip 
in a straight line was a lovely sight-particu- 
larlv to a MiG pilot coming in on the deck 
or a saboteur with a recoiless rifle. Consider- 
ing how well these aircraft are dispersed, the 
enemy would probably destroy only about 
S0% of the aircraft on the ground. 

If our fighter-bombers can’t fly without 
an umbilical cord attached to test equip- 
ment, let’s put our monev in missiles sup- 
ported by reconnaissance drones. 

E. E. Prince 
Basking Ridge, N.J. 

Dialers Lament 

Mr. Ficrston’s contest idea is prettv good 
(AW Feb. 25. p. 124), but 1 couldn’t 
win because generally I manage to get an 
answer between two and three minutes and 
he has already outlasted me. 

1 propose a modification of the contest 
rules. Let’s include those frustrated cus- 
tomers who direct dial (say, from Bridge- 
port to New York), finally manage to get 
an answer which hurriedly states in care- 
fully modulated tones, “Reservations, XYZ 
Airlines . . . please hold the line a minute!" 
At this juncture, before the unwary cus- 
tomer can explain that he is calling long 
distance, there is a click and there you 
are out on the end of the limb trying to 
decide whether to try it again, call person- 
to-person, or wait the necessary minute or 
two. I have waited, by actual desk-dock 
count, as long as five minutes. 'Hie pleasant 
apology did not pay for the telephone call. 

Even if one tries to get a word in edge- 
wise to explain his long distance status, 
the message never seems to get through 
. . . Click! 

E. T. Manning 
Stratford. Conn. 

‘Rabid’ Opinions 

Although Maj. William C. Redeen 
(Letters, AW Oct. 8, p, 128) did not 
“intend to be rabid” in his analysis of the 
TWA crew’s reaction to their 720B engine 
failure, his letter leaves no doubt in the 
readers’ mind that he most certainly was, 
if w* arc to define "rabid" as “one who is 
excessive in his beliefs or opinions" 
(Webster). 

He intimates that he is the lone survivor 


of its rentiers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week. 
330 W. 42ntl St.. AW York 36. N. Y. 
Trv to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


of his graduating class of ’57 due to his 
faultless lightning reactions during emer- 
gencies. This might be statistically so, but 
I think it is unworthy of the major to cast 
aspersions on his not so lucky compatriots, 
considering there have been two wars in the 

He follows this up by suggesting that pro- 
fessional standards arc required to fly jets 
that piston crews never had or arc capable 
of getting — “and perhaps yon can’t use yes- 
terday guys in tomorrow jobs." This is the 
most extraordinary statement I have ever 
heard from a professional pilot. Forgetting 
the obvious derogatory implications of his 
remarks, and accepting the major’s unquali- 
fied assumption that jets arc more difficult 
to handle than props, one must muse on 
the frame of mind Maj. Redeen had when 
lie checked out on jets. One also wonders 
where the airlines are going to recruit these 
all jet crews from, and what sort of pas- 
sengers would be willing to gamble their 
lives with their limited flight experience. 

There is no escaping the fact that there is 
no substitute for time spent in the air. 
More time, than less, in one type of equip- 
ment will make a crew feci more at home 
in the cockpit, and it will also enable them 
to analyze a mechanical problem peculiar to 
that piece of equipment more efficiently. 
However, the action the crew takes is in- 
variably dictated by their accumulative flight 
experience in all types of equipment. Then, 
of course, extending the major's facile argu- 
ment that yesterday guys are incapable of 
tomorrow jobs, one wonder how- on earth 
we are going to recruit more astronauts of 
the caliber of Glenn and Schirra who had 
no previous astronaut experience. 

The major's insistence that quick action 
is more vital to safety than any other factor 
is also wide open to question. As it is, I 
know of no crews in scheduled or military 
flying that encourage flashing hands that 
press buttons and flick switches at the first 
instance of a twitching oil pressure gage. 
Today's equipment is redundantly designed; 
possible failures, even when imminent, per- 
mit a careful and methodical analysis with- 
out fear that the safety of the airplane will 
be jeopardized by the loss of that unit. 
How many accidents arc there on record 
where the crew feathered the wrong engine 
in their haste to tackle a problem? 

Finally, I think it is highly presumptuous 
of anyone to condemn a crew for the way 
they reacted to a problem solely on the basis 
of a CAB report, particularly in this case, 
because had they not carried out their duties 
in the best interests of safety the CAB 
would have had no compunction about 
stating so. Only the crew in the light of 
their years of experience and the existing 
circumstances and conditions can readily 


evaluate a problem and determine the course 
of action to be taken. -As it was, in this 
case, speeding hands, even with forethought, 
would not have saved this engine as the 
foundation for its loss was laid on the 
ground by an erring mechanic — who per- 
haps, too, was in a hurry. 

G. A, Fulpobd 

Seattle, Wash. 


Wrong Drone 

The following is offered in the interest of 

The Redeye missile article (AW Dec. 24, 
p. 19) indicated that this missile has en- 
gaged PB4Y. F9F and Beech KD2B drone 
aircraft. The statement that the Beech 
KD2B has been used in the program is in- 
correct, To date no firings have been iiradc 
against the KDB: KDB being the designa- 
tion we assume the article intended. The 
assumption is based on the fact that the 
KD2B ( XKD2B ) is a rocket rather than 
propeller-driven. 

The drone which has been in constant 
usage in the Redeye program since 1960 
is the KD2R5, a familiar product of North- 
rop Ventura (formerly Radioplane). 

Jack Bean 

Nortluop Ventura Flight Service 

China Lake. Calif. 


(Mr. Bean is 


ct. — Ed.) 


MATS Policy 

In his letter to the editor (AW Feb. 25, 
p. 124) Mr. Howard L. French has raised 
some important issues concerning the 
MATS policy of call business. Although I 
do not agree with his criticism of foreign 
aid and defense spending, 1 do feel that 
his questions rate very high on their own 

Quite a large number of flight personnel 
from many airlines have been laid off in 
the past few weeks. Needed supplies destined 
for overseas bases do sccnr to be pyramid- 
ing at ports of aerial embarkation. A few 
air carriers, such as the Flying Tiger Line, 
have had to purchase pure jet equipment, 
although they already have a fleet of tur- 
bine-powered equipment in this case, be- 
cause of the Military Air Transport Service’s 
emphasis on turbine power for their primary 
contractors. 

The financial problems of these prospec- 
tive bidders are severe, and they are not 
being lessened by the present fiscal policy 
as practiced in MATS. Herein lies still an- 
other question which I now add to those 
of Mr. French. Has "call-flying" been re- 
duced because of inadequate funds? Or has 
it been reduced because the appropriations, 
adequate at the beginning of the fiscal year, 
have been poorly budgeted and arc now 
dwindling? Will an upsurge in this category 
of flying, therefore, have to wait until this 
coining July? 

James J, Broimiy 
Flight Navigator 
Los Angeles, Calif. 
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Clifton Precision announces^ major improvements in Servo Motor performance 




These motors provide more 
torque for considerably less 
power input. This results in a 
more efficient motor as well 
as a cooler running motor. 

In addition, single phasing 
considerations have not 
been sacrificed. 



Acceleration is increased to 

160.000 rad/sec* at between 
2 and 3 watts/phase. Up to 

200.000 rad/sec’ is possible 
under certain conditions. 

This is such an improve- 
ment that in certain motor- 
generator requirements, a 
new CPPC servo motor will 



Whereas starting voltages 
have been specified at 3% 
of control phase voltage, we 
can now guarantee 1% and a 
great deal more uniformity. 

Furthermore, starting volt- 
age of these motors has been 
exhaustively tested so that 
all starting characteristics 
can be accurately predicted. 



New slot and magnet wire 
insulation allows much less 
current leakage at high tem- 
peratures. 

In addition, new lubricants 
and new impregnation en- 
able these motors to with- 
stand 200°C plus. Solderless 
(all welded) connections are 
now incorporated in our 


for full information: Sales Dept., 5050 State Rd., Orexel Hill, Pa., 215 MA 2-1000, TWX 215 623-6068— or our Representatives. 
See and discuss these motors in our suite, Barbiton-Plata Hotel during the IEEE Convention, New York City, March 25-28. 

CLIFTON PRECISION PRODUCTS, INC. • Clifton Heights, Pa. • Colorado Springs, Colo. 









For a complimentary reprint of this Artzybasheff illustration, write: Avco, Dept. AW2R 2 , 750 Third Avenue, New York 17, N. Y. 


Ce ntur ies of history t each the impo rtan ce of military mo bility . And today Avco capa- 
bilities help provide it. Superstrong honeycomb structures for logistics aircraft— re- 
liable engines for battlefield helicopters, aircraft, and drones — high-speed amphibious 
hydrofoil vehicles — advanced ordnance — push-button combat communications. These 
are important Avco contributions to today s vital mobility for defense. 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS . . . REGARDLESS OF RACE, CREED, 
COLOR, OR NATIONAL ORIGIN .. . WRITE AVCO TODAY. AVCO CORPORATION, 750 THIRD AVE., NEW YORK 17, N. Y, 


Av co 





